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ABSTRACT 

Designed  as  a  basic  reference  document^  the  report 
has  mapped  the  economic  and  technological  territory  of  the  food 
service  industry^  examined  the  dynamics  shaping  the  industry  today^ 
and  examined  guestions  in  need  of  further  research.  It  is  a  volume 
that  might  be  useful  to  food  service  teachers  and  curriculum  planners 
as  well  as  a  volume  which  might  be  of  interest  to  the  industry  and 
students.  The  report  is  organized  into  six  main  sections^  authored  b 
professionals-  in  the  field:   (1)   Industry  Dynamics:  An  Institutional 
View,    (2)   Food  Processing  and  Preparation  Eguipment  As  It  Shapes  the 
Future  of  Food' Service^    (3)  Food  Processing  Methods:  The  S,tate  of  the 
Art  and  Its  Future  Effect  on  Pood,  Service r  X^)   NutritLon  As  It  \ 
Affects  and  Will  Affect  Pood  Service (5)   Planning  Aspects  Affecting 
the  Put.ure  of  Food  Service:  A  Study  of  Planning  and  Spatial  Issues^ 
and   (6)  Economic  Trends  Influencing  the  Future  of  the  Pood  Service. 
Industry.  A  bibliography  or  annotated  bibliography  is  ^deluded  at  end 
of  each  main  section.  The  concluding^  partially  annotated 
Bibliography  of  the  Economics  ,of  Food  Consumption   (59  pages)   has  been 
organized  tq  make  information  available  to  those  particularly' 
interested*  in  hospitality  industry  food  service.*  (EA) 
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'llie  U.S.  Footf  Industry  and  Labor  Fofe^j    Projections  to  1985 


INTRODUCTION 
.  ^  ^      Tnomas  F.  Powers 

In  early  1972  the  Food  Service  and  l^^^^sTngVAdministration  (FSHA) 
Faculty  at  Penn  State  adopted  a  basic  research  aim:     to  identify  the 
major  forces  shaping  the  food  service  industry  with^  view  to  under- 
standing the  probable  (direction  of  ^change  in  tjaose  industries^^^^^Ttfis 
is  an  interesting  question,  worthy  o£  study  in 'itself.  ^The  issues 
addressed  are  of  vital  importance  to  the  food  service  industry^  Most 


fundamentally,  however,  the  n^d  to*  study  this  issue  results  from  the 

needfi  of  curriculum  planners  at ''all  levels  of  Food  Service  Education* 

Recognizing  the  highly  traditional  structure  of  post' secondary 

Hos'pitality  Education,  the  Research  Coordinating  Unit  (RCU)  of  the 

Pennsylvania  Department  of  Education  provided  funds  in  1971  for  the  ^ 

redevelopment  of,  Penn-  Statei*s  associate  degree  in  Hotel  andfFood  Service 

Managements    Because  of  RCU's  interest  in  Hospitality  Education, '^SHA 

approached  that  agency  about  a  base  line^study  to, develop  a  picture  of 

the  Food  Service  industry' of  1985-90  to  provide/hecessary^ information 

for  planning  Vocational  Technical^ food  service  curricula  at  th-e  secondary 
#    .  *  ' 

level/  With  the  support  of  the  Home  Economics  staff  of ^the  Department 
of  Education,  RCU  offered  encouragement  to  our  efforts. 

fOvex  the  nestt  year,  a  team  of  research  scholars  from  across  the 
University  interested  in*  this  area  were  identified  from  the  areas  df 
food  science,  engineering,  nutrition,,  economic^  urban  systems  planning, 
as  well  as  that  of  Food  Service  and  Housing  Admjfenist'tattbn,     In  late  ^ 


1973,  funding  became  available  for  a  Iriterature  search  -and  planning 
•    st\^y  and  work  began  in  December  of  that  year.    The  present  volume  is 
one  outcome'^  that, study,  ^ 
,  '    A  second  j)utcome  of^our  work  is  the  design  far  a  second -phase  which 
,  will -be  implemented  beginning  July  1,  1974,  to  construct  "scenarios"  of 
the  future  wOrld  of  .food  seirvice—reali^stic  explorations  of- the  effects 
.   of  reasonabj-y  foreseeable  changes,* 

In  this  second  phase  of  the  study,  a  base  will  be  pr/frvided  fo,r 
considering  issues  such  "as  what  kind  of  lood  service  industry  is  likely 
'by  1985?    What  kinds  of  jobs  will  such  an  industry  offer?    What  knowledge 
and  skills  will  those  job's  require?    Whicfi  partfe  of  the  knowledge  and 
skill  baseman  beSt.be  addressed  by^educatlon?    liltimately,  th^n',  our 
product  should  not  b6  a  curriculum  made  up  of  the  traditional  "pieces" 
of  food  gervice  education  but  a  reasoned  basis  for  planning ^vocational 
'technical  curricula  of  the  future.     The  real  clientele  of  the  study—' 
fresTimen  entering  high  ^chool  in  1976  (and  thereafter)— will  not  have 
'  reached  their  25th  year  by  1985  and  will  still  b^  trusty  "under  30's" 
by  1990.  .  .• 

The^present  work  is  nqt  basically  about  ^le  future;  it  is  a  study 
of  the  present  (wliich  will  serve,  however,  as  the  basis  of  the  subsequent 
effort  to  consider  the  f uture) , \. The  purpose ^of  the  study  is  to~map  the 
economic  and  technological^erritory  of  the  industry;  to  identify  the 
dynamics  shaping  the  industry  today;  and,  to  separate  out  from  the  many 
useful  questions  resear;'Cihers  might  find  of  inter^est  those  which  are 

*  For  a  discussion  of  the  use  of  "scenaifios"  in  co'nsidering  the'* future 

and  a  useful,  popular  exposition  of  some  of  the  problems -and  pit- 
falls of  long  range  forecasting,  see  Kahn  and  Weiner's  The  Year 
2000,  .  —   
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crucial  to  an  orderly  consideratlcni  of  the  future. 


Food  Science  and  Engineering  * 

As7Professor  Joseph  MacNeil  m^k^  clear  in  the  section  on  focJd 
science  and  technology^  the  potential  ?or  change  within  the  existing 


technology  is  enormous-,    A  picture  emerges  oTar  technology  that  is  past 


basic, .ground  breaking  research  and  moving  at  an  accelerating  pace  into 
highly  specialized  ap^icatTons.     Specialized,  high  volume  system^ 

/  I  I 

directed  at  a  particular  (food)  r^w  material  or /group  of  food  products 
are  coming  intou  their  dtm,  inc/easing  the  vol 


f  individual  products 


available,  thus  reducing  c(jst^  through  ecbnomies  of  scale.  Difficulties 
of  processing  particular /products  are ^oeing  overcome  and  increasingly 
the  final  product  is      combination  of  products  which,  themselves,^  are 
already  highly,  processed  by  the  tame yAey  reach  the  f In^l  processing  'T 
steps . 


A  prigpip/l  research  iiyter^t  of  Professor  Frank  Schmidt 


is  heat 


transfer',  a  Subject  v^hich/incfudes  topics  such  as  cooking,  freezing  and" 
cooking  viewed  from  an  engineering  standpoint.    While  significant 
advances  appear  to  be  at/the  point  of  a^loplffon  or  in  the  dUlng  in  the 

use  of  radar  ranges  and^eaj^ipes,  no  basic  technological  breakthroughs 

— "  .  . 

are  expected  in  heat  transfer  techfiolo,gy ,     Interestingly,  th^  major  , 

f 

change  he  sees  in  equipment  does  not  represent  ,So  much  a  technological 
change  as  a  systemic  change  resuxting    from  equipment  systems  with  a 
capacity  enormously  greater  than  even  a  large  kitchen  and  offering 
substantial  labj)r  economies.  'These  new  systems,  however, /are  able  to 
operate  economically ^t  much  lower  levels  of  output  capaclity  than  the 
typical  frozen  ^od  manufacturing  plant,  thus  offering  substantially 


reater  fl-exibility  in  the  line  of  frozen  (or  chilled)  prepared  products 
available. 

As  Schmidt  points-KOut,  the  communication  problems  bj^tween  scientists < 
engineers,  equipment  manufacturers,  and  food  service  ma;{agers  retard 
the  work  of  ail.    Development  of  a  cpmmon  vocabulary,  a  recognition  of 
trhe  valid  point  of  view  of  the  others  within  this  group,  ar^d  an^under- 
standijag ^f  their  problems  would  be  highly  desirable.     One  likely  side 
effecX'of  the  present  work  is  the  development  of  concrete  efforts  at 
this  University  to  encourage  such  intercommunication, 

A  significant  point  which^^^jaerges  from  a  consideration  of  ttie 
sections  on  Food  Science  and  Engineering,  which  is  confined  by  field 
observation,  is  that  any  product  or 'process  innovation' that  benefits 
the  independent  also  benefits  the  larger  institutional  operation.  Many 
of  the  most  'recent  developments  in  equipment  do  offer  unique  a^ivantages 
toMarge-scale  food  service,  ope^ratiohs — and  , operations  that  learn  to 
use  large-scale  food  production  in  commissaries  and  other  mass  feeding 

otitexts.    A  visit  by,  project  staff-  to  the  National  Restaurant  Exposition 
revealed  a  number  of  new,  large-scale  food  production  systems,  but  only 
one  new  piece  of  equipment  which  was  usable  by  the  individual  restaurant 
(a  steam  convection  cooker) .  '  , 

*         Since  consumer?'  views  of  restaurant  prices  are 'shaped  by  the 
price  of  alternate  services,  the  availability  of  econjomies  of  scale  in 
large-scale  food  production  facilities,  ^^^^o^^vii^^yXQXit  ability  of 
such  operations  to  pass  on  savings^>^he.  guest,  may  w^l 'lead  the  gu^t 
to  make  unfavorable  price  c^ja^r is ons  when  dining  in  re^'lfaurants  unable 
to  achieve  such  econpjies.    One  way  in  which  some  econpmies  are  being 
achieved  in  chai^ restaurants  is  through  commissaries*!    The  time  may 


CO 
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have  come  when  food  wholesalers  of fe^  the.  "commissary  function"  in  a 

// 

broad  and  varied  prepared  product  line ,  individualized  to  local  tastes. 
The  "Neff"  system  d^is/fussed  b}f  Schmidt  certainly  appears  to  offer 
advantages  to  those  who  ca^  .iise  s^tch  large-scele  food  production  systems  / 
as  commissaries.  -  ^ 

Nutrition  and  Fpod  Service 

Professor  Barbara  Shannon's' study  of  Nutrition  as  a  factp 
affecting  food  service  i^  especially  timely.    The  effects  pf^onsumerism 
can  be  seen  in  many  industries,  but  that  forqe  has  not^^et  begun  t6 
affect  the  food  service  field  seriously.    As  an  industry,  we  still  have 
time  to  act  without  pressure  but  nutrition  wiil  certainly  affect  the 
industry's  fu4:ure,  particularly  in  such  ^/rapidly  growing  area  of 
public  sector  feeding  as  school  lunch  and  congregate  f eeding*for^^the 
aging,'  .  y 

^Professor  Shannon's  study  reveals  im|)ortant,  but  currei^tiy  < 
neglected  areas  for  reseaucli.  ^  The  effect  of  the  foo(J>r service  establish- 
ment's  production  system  '(reconstitution    and  hoJ.dlt>g  of  product)  on 
nutritional  values  has  not  been  adequat>ely  studied  nor  has  there  been 
definite  work  on  nutrition  retention  in  frozen  prepared  food.  Sinoe 
,institutibnal  fefeding  is  increasing  rapidly  and  the  use  of  frozen 
prepared  food  is  accelerating  ±n  all  food  service  settings,  a  clear 
understanding  of  the  nutritional  issues  related  to  the  twb  interacting 
areas  of  concern  is  called  for.    Consumer ists ,  once  aroused  by  an  . 
irresponsible  (even  if  unintentional)  rendering  of  services ^  generate 
pressures  that  are  difficult  and  expensive  to  deal  with.    We  may  hope^ 
that  the  research  pecessary  to  identify  the  relevant  issues  will  be 

.  -  ■  .  •  ~  / 


forthcoming.    It  seems  likely  that  an  ^ssential^part  of  th^^food  service 

worker knowledge  bas£  in  a  future,  increasing  consumer is t  world  will 

« ♦    •  > 

inc-lude  an  understanding  of  the  handling  of  products  for  maximum. 

•  •    •  *        ■  ;  »   * ' 

nutrition  reteiitdon,  particularly  in^mass  f€i.eding  whete  30' percent  or, 
more  of  the  "guest '  s  nutriti'ona:l  intake  is  controlled  by  the  establishment 

•Urban  Systems    *  '  »  ~  ' 

Prpfessor  Eugene' Bazan  explores  the^effects  of  detiiography  and- 
migration  on' the  demand  for  food  service,  pointing  to  tile* importance 
of;  increasing  suburbanization.    He  reviews  the  effect  of  life  style*  and 
income  changes  on  the  resetaurant  industry  economic  structure  and  the 

^lindustry's  response  pai;ticularly  franchising,  in  meeting  this  demand. 
These  ^concerns  are  viewed  .in  a  context  *,Qf  changing,..transportation  which, 
in  turn,  ^ffect^  not  only  demand  but  the  physical  distribution  systems 
which  serve  the  food  service  industry^    While'  the  t^chnique^  Professor  "  . 
Bazdri  employs* 'in.  his  essay  are  already  well-known' tb  ^oc;fcal  scientists, 

•  they  have  not  been  widely  applied  in 'the  are"^,  of  food  service;  \  The 
implications  of  Dr.  Bazan's  contributions*  are,  thqre^f ore,  particularly 
interesting.  .      •  * 

Econoltili>cs;^^nd  'the  Food  Service  Industry.      '  ^ 

.""Professor  James  Smith  off^ers  us  a  "map'^  of  the  food  and  beverage," 

prodiSc.tlon  and  consumption,  system,  tracing  product  from  raw  material  to 

retail  sale,  sihowing  tKe  various  sectors  of  food  service  as  part  of  the 

retail,  establishment  serving  the  guest.  • 

,    TliiB  .study  shows,  too,  developments  over  tiihe  in  the  amount  of 

value  added  by  «lat^of'  in  the  various  segments  ot  th.6  Srystem,  and  it're- 
/     .      \       I  '  .     '  ^  '  *  .  ^  * 

views  Ibfe  iBureau  of  Labor  Statistics  Employment  Model  (which  may ^  in" 
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^   ^a^rt,  serve  as  a  basiis  for  t:hiey:ontinuat;16i;i  of  t-fie  present  work).  In 
reviewing  the  Tnaterial-  on  value  ad^ed,  'it*'is  interesting  to  note  the 
growth  in  four  years,  in  ^thea  amoun^  of  labor  a4^d  in  food  service 
establishments ^f  from  just  under  20  p/ereent  to  approximately ^^^^4^ercent- 
an  increase  in  proportiori  which  is,  ^'teelf ,  20  percent.  Statistics 
presented  by  Smith-  offer,  in  add:J.t:;lon,  Support- for  the  notion  (which 

.    MacNe^ir  has  developed  from  another  point  of  view)  that  the*  amount  of 

<    ■    /     '  '       •/       -y   "  - 

value  added /to  the  pi^oductr  in^manufacturijig  finalfy  purchased  by  the 
retail  Rector  fot  subse4uent  .  resale  to  th^  c^^nsume;:  has  Increased 

significant^^.  .  ,     ^  \       '  '  I 

y'^s   ^  .     '  ^  '         /  . 

Smith's  3uiraiiary  of  the  patterns  of'food  consunlption  of  families 
A  of  different  slzes^  and  different. 'incomes  offer  6ncouragetn^t  to  the 
food  servtce, industry .     Smaller  *  families  spent  neatly  aa  much  on  food 

"       .       • , ' •"■-•'1 "  /■ .  f      ■  ■  ■  • 

way  from  home"  as  larger  families,  and  tfiere  is  a  substantial  increase  ^ 

in  food  consumption  away  from  Rome  as* incOm^  increases.     In  a  time  of 

\     \         ^       '  ^     '  '  ^'  •      */  • '  • 

increasing  incomes  and  smaller  families,  .this  empirical-'eviden^e  of 

consumj^r  behavior  suggests  strong  continued  demand  for  the  output  of^ 

A      >  <  *  *       '  * 

the  food  service  industry.*   An  impor/iatit  point  that  emerges  from  the 

•  .  .  .  ^     s       '  '  *  * 

statistics  on  the  industry  as^  a  whole  is  the  very  rapid  growlEh  of  the 

'  '  '  -      '  •         •     '  ■      /  ' 

ir{stitutiona!|  market.      ^    .  „   -  ^ 


Industry  Dynai^icsf      /  ,  "  •        ,  • 

In  the' ^ectibn  of;' this  report  on  industry  dynamics,  a  principal 

'     /  "  '  " 

focus  of  concern  is  on  labor  co6t  and  supply  and  on  the-  productivity 

//  ; ' 

of  labor.    Finally,  a  bibliographic  essay  sketches  the  dynaniics  of  the 
industry  , as  they  are  perceived  today,  principally  ^though  not. exclusively) 
by  wri^ps'  ^nd /publications^  outside  the  foo^d  service  .field. 


'   .      yii'     ^f  Naive  observation  suggests  that  the  average  age  of  waiters  and  ^  . 

/\  .  //  *       /    ,  /   /I  ^  ^  ■ 

Waitresses  (serveirsO^is  increasing  in  fi^.  dining  establishments.  \>rhe>  ' 


waitresses  (servers^ 

r    /  V      '     /         ^       '  ^  *  , 

'     .  possibility  that  the  number  of  young  persons  who  have  chosen  or  will 

*  f!:hoose  a  career  as  servers  will  be  inadequate  to  meet  the  replacement; 

'    •  ; '  ^    '    \  ^      I  ^  ^        "  I 

needs  of  tfhe  restaurant,  industry  led  us  to  undertake  a  pilot  study  of 
probable  labor  supply  n/ends  with  respect* to  servers.    The  time  avail- 
able  was  not*  suf  f icierft '^to  complete  the  analysi^of  this  data  by  the 
publication  date  of/thisl  report .    This  "server  study"  will,  therefore, 


/ 
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be  reported  in  9.;  special  laddendum' to  this  report, 


Function  of  th^s  Voluiqe     \  '  7  • 

In  preparing  this  report,  we  have  attempted  not  only  to  "tell 
what  we  learned"  but  to-devcl"op  a  basic,  document  which  might  be  .useful 
to  ,^obci  service  t^ch^rs  and  curriculum  planners  as  v^ll  as  a  vqlume 
which  might  be^of  iriterj^st  to  the  .industry  and  jto' students.  The 
detailed  Table  of  Contents  enables  the  reader  to  find  those  section^ 
whicli  coVer^his  or  her  spe'cial  interest.     Considerable  effort  has  been 
devoted,  to6, 1' to  indicating  ^purees  so  ^hat  the  reader  interested  in 
reviewing'  th^topl^C  further  can  go  to  the,  original  article  or  articles 
,  f or  more  detailed  study.    No  pretqyace  is  made  that  this  vofume  is  a 
thriller;  we  hope  it  can  be  a  useful  reference  document. 

The  contritiitors  to  this  volume  have  used  several  recognized 
scholarly  \[[et^odi  for  collecting  af^  citing^  existing  information.  We 
ftitentionaliy /fencouraged  them  to  use  the  method  bt)th  comfortable  to  <^ 

them  and  useful  for  a  reader  interested,  in  consulting  original  sources. 

^     •      /      '  .        ':\    ^  '     /  '     -  '  '  ' 

In  fact,  jone  of  the  "principal  goals  of  this  study,  was  to  acquaint;  a 

/  '  >  p 

reader yw'ith  the  mountains  .of ^helpful  literature  that  exist  and  to  d^ireCt 


/ 
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uickly  and  easily,  to'  that  material, 

ore  we  offer  this^suggestion:    If  you  intend  to  read  this 

volume  from  cover  to  cover,  from  beginning  to ^ end,  by  all  mean's  proceed 
I  _  - 

that  way.  If  however,  having  consulted  Xhe  Table  of  Contents,  j^u  find 
, an '^ssay  that  sounds  particularly  interesting,  turn  first  to  the  bibli- 
graph^  that  concludes  that  essay.  If  you  are  a  food  service  educator, 
you  will  probably  notice  titles  that  sound  as  though  they  could  comple- 
ment ^aTlecture,  a  classroom  assignment,  or  even  your  own  research.  If 
you  are  a  food  service  professional,  you  may  find  articles  that  can 
expedite  your  work — that  ^s,  ^ave  you  time;  effort,  or  expense.  , 

Having  scanned  tl>e  biliography  with  care,  next  -read  the  essay  it' 
helped  shape.    You  will  immediately  see  how  the  contributor  has  woven 
the  main  points  of  his  source  material  into  his  essay.    Like  all 
bibliographical  Assays,    these  p^lace  the^  main  points  of  the  source 
Tnat^¥^ls  into  an  overview  context,  narrative  and  sequential  in  tone. 

addition,  they  usually  suggest  in  only  a  general  way  the  more 
ttiore^igh  treana^t  the  subject  matter  received  in  its  original  context. 
Th^bibXie^iaphlCur'  epsay  imparts  4  8°°^  deal  of  general  information; 
thB^^^ur^^^^^rial*  that  builds -it  typieaii^j^raats  specific  material 


Uiore  detail.. 
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INDUSTRY  DYNAMICS': 
AN  INSTITUTIONAL  VIEW 

Labor  Cost,  Labor  Supply  and  Th^  Foo^  Service  Industry 
Introduction  " 

Labor  is  *  identified  by  econoraists  as  oxJk  of  the  three  basic 
V-  factors  of  production:     land,  labor  and  ca^tal..    It  is  cl^jrly 

of  the  mos^basic  inputs  to  any  kind  of  enterprise.*    Labor  costs  of 
the.^food  service  and  housing  industries  have  undergone  seemingly 
"radical  change  in  recent  years  and  structural  developments  in  the  ^ 
labor  market  suggest  that  the  pattern  of  change  will  not  only  ^ 
continue  but  accelerate.    A  number  of  factors  have  bid  up  the  price 
of  labor  in  recent  years.    Principal  among  these  are  a  growing 
economy  coupled  with  a  relatively  tight  labor  market;  and,  the  Social 
welfare  poli^cy  cf  the  state,  and  national  governments. 

This  section-will  revigw  briefly  historical  trends  in  wage  rates 
and  iii  the  minimum  wage,  examine  new  factors  whose  effect  ic  onl^ 
beginning  to  be  felt  from  the  social  policy  domain,  and  attempt  to 
consider  the  probable  impact  of  logical  future  developments  on  the 
work  force  and  hence  on  food  service  and  housing  "enterprises . 

The  Minimum  Wage  ;      ^  ' 

Joward  the  end  of  the  Great  Depression  of  the  30's,  the^Fair 

This  discussion  has  been  adapted  from  one  that  appeared  in  The  Cornell 
Hotel  and  Restauran't  Administration  Quarterly  (May,  1975),  pp.  5^-13. 
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h0hox  Standards  Act  of,  1^38  was  enacted.  *  "The  Goals  of  wa^e 

regulation  wer^^<^  1) elimination  of  poverty  resulting  from  substandard 

wages;  2-y  creation  of  tEie  necessary  purchasing  power  to  maintain 

hrgh  levels  of  employment ^d  output;  and^)  establishment  of  a 

floor  under  wages  to  prevent  repetition  of  the  downward  wage  spiral 

experienced  during  the  depression/'^    The  minimum  wage  established  by 

^that  act  was  40c  an  hour^    After  World  War  II  the  act  was*  amended  in 

1949  raising  the  minimum  wage  to  75C  an  hour.    Overtime  penalty  pay 

( 

provisions  were  clarified  and  spelled  out  in  considerable  detail  in 
this  set  of  amendments.     In  1955  the  minimup  wage  was  raised  to  $1.00 
an  hour  and  in  1961  the  basic  minimum  wage  was ^raised  to  $1.25. 

The  general  trend,  which  is  summarized  in  Fl^jrte  1,  was  clearly 
one  of  raising  wages.    During  the  same  time,  legislation  was  passed' 
broadening  the  coverage  to  include  more  industries  and  to  include  . 
smaller  firms.    These  tendencies  reached  the  hospitality^ 
in  1966,  when  the  national  minimum  wage^as'^ised  to  $1.60  an  hour 
and  food  service  andjio^slfigescablishments  were  brought  under  FLSA 

:ion  at  $1.00  an  hour  with  fifteens-cent  raises  each  year  to 
bring  the  industry's  wage  to  the  national  level  of  $1.60  an  hour  by 
1971.  '  ,  ^  ' 

The  Rise  in  Earnings.    As  Figure  2  suggests,  average  hourly 
earnings  have  risen  for  hospitality  industries,  as  have  hourly 
earnings  of  other  service  employees  and  other  retail  employees  and, 
indeed,  as  have  wages  for  all  employees.    While  the  lines  representing 
wages  in  these  various  groups  are  not  perfectly  parallel,  an 
examination  of  the  figures  suggests  that  the  rates  of  increase 
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Source  > 

Lrai^^latnc  Anar>sis.    Proposed  Minirtunn  ha^c 
Ar-''r>d'ncnts ,  >\CTcrican  l.ntcrprisc  p><t itutc  for 
I'wOlic  i'olicy  Research  (»^ash.^»^^C, ) .  Legislative 
Analysis  'S.  93rd  Congrcss^^y  9.  I973t 
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Average  Hourly  ^rnings  of  Production  CNonsnapervisbry )  Vorkers 
on  Nonagricultural  Payrolls  1947  to  1970 


Total 


Seprices 


Retail  Vade' 


Hotel/lodging 
places 

Eating/drinking 
places 


1947  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64^  66  67  68  69  70 

Year  ^  ^_  


Source         ,  , 

iCTploywent  and  Earnings  for  the  United  States 
(1909-1971)^  Bureau  of  Labor  Statistics, 
pp.  548  <nd  565. 


experienced  by  our  industries  Lave  not  been  radically  different  than 
those  of  other  industries.  ^ 

Figure  3,  which  reflects  no^  only  hourly  i/lcome  but  also  the 
length  ((i.e.g,  number  of  hours)  of  the  work  week,  su^est^  that  hotel 

food  service  employees'  weekly  eamingsS^ave  risen  at  a  rate 
similar  to  other  employee  groups;    An  interesting  development  shown 
in  Figure  4  is  that  unemployment  benefits  (for  ail  employees)  begin 
to  approach  the  rate  of  compensation  for  employees  in  Jthe -*f oo'd  service 
and  housing  industries,,^  -  ' 

Altho.ughi.wagea  have  risen  rapidly  dn,onrind  us  triers;  tha"t  * 
increase  has,  in  fact,  been  less  lapid  than  the  rise  of  wages  in  the, 
economy  in  general.    Hotel  wages  rose  70  percent  frorf  1958  to  1970, 
while  wages  for  the  whole  economy  rose  80  percent.    Food  ^service 
wages  rose  30  percent  from  1964  <the^  earliest  year  for  which  this 
data  is  available)  to,  1970.     In. the  same-period,  wag^s^Tor  alj. 
employees  rose  43  percent.    On  ^^the^orher  hand,  the  rise  in  wages  in 
the  econoitjy  as  a  whole  was  accompanied  by  an  increase -in  productivity. 
'Output  per  man  hour  in  the  United  States  rose  12  percerit  from  1964  to 
1970  and  35  percent  from  1958  to  19  70.    Unit  labor  cQSts  for  the 
entire  economy  rose  27  percent  from  1964  to  1970,  and  34  percent'^Wom 
1958  to  1970.    The  relationship  between  output  per  man  hour,  unit 
labor  costs,  and  compensation  in  the  total  economy  is  compared  with 
wage  data  for  hospitality  industries  in  Figure  4. 

The  Plateau  in  Productivity.    Although  no  separate  productivity y 
index  is  available  for  food  service  and  housing  industries,  it  is 
importanj/to  notice  that  the -majority  of  the  workers  in  our  industries 
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Figure  3 

Average  Weekly  Earnings  of  Production'"  (Nonsupervisory)  Worker's 
on  Private  Nonagricultural  Payrolls  1947  to  1970 


Total 


Services 


Retail 


Hotels/ lodging 
places 

Eating/drinking 
places 

Unemployment 
compensation 


1947  48  49  50  51  52  53  54  55  56  57 »5ff  59  60  61  62  63  64  65  66  67  68  69  70 
Year 


Source 

Employment  and  Earnings  for  the  United  States 
{\909'\97\),  Bureau  of  Labor  Statistics, 
pp.  S48  and  S6S. 
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Figure  4 
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Average  Weekly  Earnings  of  Food/Drink  Establishments 
oand  Hotels /Motels  Compared  to  Indices  of  Economic 
Productivity  1947  to  1970 


Productivity  140 
index  — . 

C1967«100) 


/ 


Average 

weekly 

earnings 


1947  48  49  50  5rT2"53  54  55  56  57  5S  59  60  61  62  63  64  65  66  67  68  69  70 
Year  '  .^  ,  '  ^ 


•Output  refers  to  GNP  in  .1958*  cTollars 
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Sources 


Productivity  indices 

fconomic  Report  of  the  President,  1973;  An  mil I 
Report  of  the  Council  of  Lconomic  Advisors, 
Table  C-32,  "Output  per , Han-hour  and  Related  Data, 
Private  Economy,  1947-72"  (p.  230). 


Average  weekly  eafnings 

Employment  and  earnings  for  the  United  Stales 
(1909-1971),  Bureau  of  Labor  Statistics, 
pp.  545  and  S6S.  " 
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are  engaged  in  either  personal  service  worlc  or  in  manual  occupations 
in  which  only  limited  productivity  increases  are  available  through^ 
mechanization.    While  wages  fox  hospitality  industries 
slightly  slower  pace  than  in  the  economy  as  a  whole,  it 
reasonable  to  assume  that  productivity  in  traditional  hospitality 
firms  such  as  hotels  and  restaurants  rose  only "marginally. 

Some  increases  In  productivity  might  be  noted,  for  instance  in 
Jthe^  trend  ^tovard.^more  self --seTV±ce-"^(ft)r  install     in'^  th^  use  of  " 
buffets,  jedu^tion  in  bell  staff  services)  and  limited  economies  may 
have  been  realized  from  snrtK^utomated  devices  as  dial  switchboards. 
The  basic  picture,  however,  remains-  one  of  a  labor  intensive, 
personal  service  industry-f'^^f  this  reasoning  is  correct,  it  follows 
that  unit  labor  cos-ts  (i.e.,  1:he  portion  of  revenue  from  each  cover 
sold  or  ;room  rented  required  to  cover  labor  costs)  in  the  hospitality 
industries  have  risen  at  a  substantially  higher  rate  than  they  have  in 
the  economy  as  a  whole. 

It  is  instructive  to  look  at  the  firms  in  our  industries  which 

have  improved  productivity.    In  fast  food,  where  the  number  of  covers 

served  per  employee  is  surely  radically  higher  than  in  the  more 

traditional  restaurant  netting,  what  we  have  is  not  so  much  the 

introduction  of  automated  equipment  as  the  complete  redesign  of  the 

food  service  system  relying  on  a  dras'tically  simplified  menu  and  self- 
3 

service,    as  well  as  the  introduction  of  industrial  engineering 
techniques  accompanied  by  a  certain  amount  of  automation.^ 

As  wages  rise  (along  with  other  costs)  the  operator ^has  really 
only  two  choices,  ^ide  from  going  out  of  business.    Those  are  either 


to  rework  the  system  to  eliminate  labor  (as  i^  fast  food,  perhaps,  by 
drastically  simplifying  the  .system)  or^ to  incorporate  the^ver  higher  . 
cost'-'Stricture  in  the,  price  offered  to  the  consumer  aiA  maintain  the 
traditional  level  df  service.    As  prices  in  tradi;6^nal  service* 
settings  rise,  that  increased  price  structure/o^f £ers  an  inducement  ^ 
to  innovators  to  develop  ney,  simplified  formats as  the  fast 
food  operations  have  don^/  to  compete  on  a  ypric^ebasis  with  the 
traditional  establishment."        "  / 
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/ 


Social  Policy  an4^ Labor  Supply  ^ 

Writing  ^in  1965  on  the  labor  market  of  the'lo^^ing  industries, 

Tohn  P.  Heiiderson  stated,:  / 

But  for  the  unskilled       to  60  percent  of  wp^eers  at  the. 
base  of  the  lodging  industry  pyramid,  theii'C^re  few 
^  alternations,  and  these  workers  do  not  h^^  much 

opportunity  to  move  into  new  occupatioji^  and.  industries .  / 
It  is  this  lack  of  mobility  that  has^-^llowed  the  industry/' 
^         to  continue  to  pay  such  low  wages  to  many  employees,  / 
since  it  is  obvious  there 'has  been  no  need  to  offer ^hi^her 
wages  to  attract  the  requisite  number  of  workers. 5  ./ 

This  condition,  so  recently  described*^<fey  Professor  Henderson,  may,  in 

fact,  be  changing ^radically  at  the  present  time.    Figure  5  compares 

wages  in  the  food  service  and  housing  industry  ta^incomes  available 

for  ^^nop/work."    While  general  assistance  has  p(ever  been  competitive 

with  wage  earhingp^  patterns  set  by  AFDC  (Ai/for  Dependent  Children-)^^ 

are  clearly  on^^e  verge  of  being  competi^tfive  with  the j^^^^  scale  of 

our  industry. 


Work  vs.  Welfare,    In  eva^X^atl^g  FigtTre  5  it  is  important  to 
realize  that  the  hotel  or  restaurafnt^orker  of  interest  is  not  the 


tipped  worker  but  the  50  to  60  percent  Henderson  referred  to  as 
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Figure  5    .  - 

Average  Monthly  Benefits:    AFDC,  Generkl  Assistance  and 
Unemployment*  Compared  to  Average  Monthly  Wages* 
*  for  Food  Service  and  Hotel/Motel  Establishments 


9  

♦ 

Hoj^Tls/motels 

Food  service 
Unemployment 

(1962-1970  =  increase) 

AFDC  plus  $30  income  X. 
disregard  factor 
(1962-1970  =  82%  increase) 

AFDC  '  ^ 

(1962-1970  -  60%  increase) 


General  assistance 


!  !  I   I  i  i 

64  65  66  67  68  69  70  71  72 

0 


/*Wages  and  unemployment  data  represented 
by  weekly  amount  x/(4.3) 

General  assistance  and  AFDC  benefits 
per  family  ^ 

Wages  and  unemployment  per  individual 

/ 


/ 

Welfare  benefits  measure  casji  benefits 
only--does  not  include  other  services 
such  as  counselling,  medixal  services, 
food  stamps  and  non-recurring  grants 
such  as  special  allowSances  for  winter' 
clothing  "or  furni.ture 


'Sources  • 

Food  service  and  hotel/motel  estahlishmcnts 

I.mplov'nent  and  Larnings  for  th'e  United  States 
(l9iv/lD71),  Bureau  of  UbOr  Statistics, 
pp»  548  and  565. 


AF-UC,  general  assistance  and  unemployment  benefits 
Current ;Operating  Statistics  in  the  Social  ^ 
Security^  Bui  let  in,  Dec.  1972        "        .  ^ 
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unskilled.    Thus,  understatement  of  tipped  income  is  not  a  factor  in 
the  ^com|)arison.    On.  the  oth%r  hand,  it  is  perhaps  even  more  important 
to  notice  that*  the  welfare  benefits  shown  ±\;i  Figure  5  are  probably  a 
'sijspgjficant  understatement  of  the  actual  benB/fits  available."  In 
addition  to  tlie  dollar  income  received  from  AFDC,  generally  included 


..K 


Changes  in  Average  Miniirfum  Wage  and 
Non-Wage  Incolh^  iii.^ew  YorlTstate 


/ 


// 


/ 


Increase 

/eifage  Wage . .  .  r  v. .......  /  ,  13%  « 

Lnimum  Wage  .,....;..../...#   30% 

Welfare  'Allowance*. . . . .      .  /.  yJ.  ./  . .  ./.^  . .  ..i  " 

/    .        //  '     ■  ■/ 

^Average  of  all  wel,f  are 'programs  /  >    '  y 

Source:    Duybin/ Welfare /Income  and  Employment  ^ 


40% 


Table  2 


Changes  in  AFDC  Payment^' Benefits  an^ 
Recipients  in  New  YoVk  State 


1965-70 


AFDC  Expenditures, 
Increased  Benefits, 
Increased  Number  o*f/fi.ecipi^ehts . 


Increase 


.156% 
52% 
48% 


Source;    Durbin,  Welfare  Income  and  Employmenty; 


In  those  benefits  are  \f ree  medical  care,  food  stampfe  (and  free  lunch 

for  school  chifdreii)  ,  aVd  substantial  £re^  counseling  services  on  / 

.  economic^,  family,  and  social  matters.^   As  one 'authority  has  put  it, 

^  '  '  *  ^  *    \*'  .  ' 

"it  is,  worth  poMtjing  out  ^here  that  a  job  at  the  minimum  wage  l.evel.in 

.  .New  ^ork  CitVV:^ld)5^^§n  eqiiivaletit  annual  income  significantly  lower 

tliari  the-^heduled  welfare  budget  allowance  for  a  family  of  four.'^ 

ilfare-b^n'etlts,^  as.  Figure  Sylndicates,  have  increased  ^ 


MS 


/ 
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dramatically  in  the  pas't  tfiirty  years..   Durbin,  in  a  study  of  welfare 
benefits  -in  New  York  states  tjiat  'welfare  'benefits  increased  more 
than  average  wages  in  manufacturing,  more  than  the  minimum  wage  and 

7'  ^ 

more  than  tlie  average  or  ma3d:mum  i^nemployment  compensation  benef ita,." 

•'Between"' 1^62  and  1967  Durbin 's  study  shows  average  wages  rose 
J-  . 

43  percent  while  the  mitoimum  wag^  ms.e  Jft  percent-vand-th^-^welf  are 
allowance  rose  40  percent,.    AFDC  expenditures  have  grown  156  percent 
between  1965  and  1970.    This  growth  was  attributed  to  increased 
benefits  (52  percent)  and  increased  number  of  recipients  (48  percent) 

These  rates  of  ^change  are  summarized  in  Tables  L  and  2; 

/  '  '  i  *  ' 

Another  point  to  recall  in!  gauging  the  under^statement  of  the 

Welfare  benefit  is  suggested  by  the  dotted  line  in  Figure  5  which 

begins  in  1969  for  AFDC,  referred  to  as  the  ^'income  di^re^ard  factor. 

Beginning  in  that  year  the  fir3t  '^30  of  earned  income  (and  a 

/  /  1 

declining  ^portion  of  a;il  incpfie  oyer  that  amount)  was  disregarded  in 
computing  welfare  benefits.    While  the  intent  of  this  is  to  encourage 
employment  on  the  part  of  individuals  on  welfare,  it  may  have  the 
additional  effect  of  making  we;Lfare  more  attractive,  since  a  pe^rson 
can  Work  about  one  day  a  week  in  some  kind  of  part%ime  job  without 
any  welfare  reduction.    Moreover,  case  workers  ,fommonly  ignore 
sporadic,  non-recurri^  earned  income,  and  many  welfare  recipients  • 
engage  in  baby  sitting  and  a  wide  variety  of  ather  activities  that 
are  convenient  for  their  status  in  life  and  which' are  difficult  for^ 
welfare  department's  to  establish  as  bonified  emplo3rment  for  purposes, 
of  reducing  welfare  p^jrments,  .  *      ,  * 

•The  most  generous  benefits  for  non-work  are  found  in  AFDC>  knd 
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AFDC  is  certainly  the  fastest  growing  form  of ^welfare*    These  ' 

benefits  are  generally  (though  not  exclusively)  supplied  to  female 
» 

heads  of  household •    Thus  it  might  be  thought  that  the  effect  of 

this  policy  is  to  reduce  the  number  of  women  in  the  work  force •  In 

practice,  however,  welfare  benefits  have  the  effect  of  reducing  work 

8 

force  participation  by  adult  male  and  teenage  children.  » 

A  recent  study  by  the  Economics  Department  of  the  First 
National  City  Bank  of  New  York  discussed  changes  in  work  forte  size 
in  New  York  City.     Figure  6  shows  a  comparison  of  work  force  trends 

I 

in  New  York  City  with  national  trends.    The  reduction  in  New  York's 
force  is  accounted  for  by  two  factors,  a  stable  level  of  population 
_and'  a  decline  in  labor  force  participation  contrasted  with  a  rising 
national  participation  rate.    The  logical  speculation  which  arises 
out  of  this  bank^s  study  is  that  the  reduction  in  work -force 
participation  is  in  laTge^pait  due-4:o  welfare  alternatives*-  The 


reduction  in  the  work  force^i§^:^'Qentered  TrTp-although  not  limited 


the  younger  segmetrc  of  minority,  female  workers.'      This,  quite 
obviously^  is  also  a  reasonable 'description  of  mugh  '^of  the  clientele 
of  AFDC'  '  "  '  * 

Where  Are  We?  '    -        '  , 

At  this  pointj  it  is  clear  that  for  many  years  our  industries 
have  been  subject  to  the  pressure  of  rising  wage  rates.    As  wage  cost 
has  increased,  either  productivity  was  increased  to  offset  some-  or 
all  of  that  cost  by  redesigning  the  system,  using  ever  simpler  food 
service  systems  as  in  fast  food,-;^  the  price  structure  of  the 


16 


Figure  6 

Work  Force  Size:    New  York  City  Compared  to  United  States 


Index  140 
(1960=100) 

%  150^ 


120 
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/ 
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* 

90 


- 
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1  1  1  1  1  - 

I  1  1  1 

^^^^^^^^ 

1  1  1 

United  States 


New  York  Ctty 


1960  61  62  65  64  .  65  66  67  68  69  70  71,  72  73 
Year 


^'ote 

The  U.S.  index  refers  to  the  civilian 
labpr  force  ds  rejiorted  bv  households  in 
the  Current  Population  Survey.    The  New 
York.  City  index  refers  to  the  work  force 
based  on  reports  by  business  establishments 
to  New  York' State  Labor  Dept    and  on 
uneraployraent  compensation  data. 


Source 

Lfonoaics  Ocpartncnt.  First  .National  City  Bank 
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establishment  was  changed  to  pass  on  to  the  consumer  the  increase 
in  the  cost  of  the  factors  of  production. 

The  rising  price  of  the  products  and  services  of  the  traditional 
hotel  and  restaurant  industries  has  provided  an  inducement  to 
'innovators  to  design  still  more  systems  which  were  of  lower  cost  to 
operate  and  hence  could  be  provided  to  the  consumer  under  the  umbrella 
of  the  price  structure  of  traditional  establishments. 

%  A  developing  trend,  however,  in  social  policy  is  the  growth  of 
various  welfare  incomes  to  the  point  whe1re-i:tiey^enerariy  approach  and 
commonly  exceed  the  incomes  of  those  working  at  the  Ipwer  end  of  the 
wage  scale.     It  should  be  noted  that  theserfeenef  its^^    not  ""apply^To  ' 
all  workers,  nor'  do  they  apply  all  the  time.    As  a> general  rule, 
AFDC  benefits  are  limited  to  women  who  are  heads  of  households,  while 
unemployment  is  available  only  for  a  period  of  time^an  average  of  26 
weeks)  fallowing  on  some  employment  and  thus  cannot  be  pursued  as  a 
way  of  life  permanently.  'On  the  other  hand,  the  rising  leyel'of  the 
general  welfare  benefit,  more  generous  standards  in  the  granting  of  , 
fpod' stamp  benefits,  and  thd  constant  pressure  to  raise  the^^loor  of 
general  assistance  suggest  that  ^the  standards  now  set  by  AFDC  may 
emerge  as  the-  set  of  standards  td^ be  applied  to  a  broader  group  of 

welfare  recipients  within  the  foreseeable  future.  "  *   

AtjLleast  two  effects  can 'be  anticipated^  from  an  increasingly 
generous  welfare  policy  1    One  of  thes^  is  to  establish  an  income 
floor  for 'all  workers  that  may  be  more  significant  than  the  minimum 
wage.  *  Clearly,  if  an  employee  can  make  more  money  by  not  working 
than  b^^orking,  the  employee  is  likely  to  engage  in  a  rational 
choice  based  on  economic  considerations  and  choose  the  more  remunerative 
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"non^ork"  over  work.    Moreover,  many  observers  of  the  food  service 
and  housing  industries  have  noted  tTiat  there  is  little  in  the  way 
of  intrinsic  reward  to  be  had  from  our  industry's  unskilled  jobsT-  As 
Durbin  has  pointed  out,  "if  working  had  positive  value  in  addition 
^to  the  goods  and  services  -purchaseable,  the  person  would  not  have  to 
be  paid  so  much  to  give  up  his  leisure;  but,  obviously,  if  work  is 
actually  so  distasteful  that  it  has  a  negative  value,  even  more  has 
to  be  paid."-^°  . 

A  second  probable  impact  is  that  today's  T^elfare  benefits  offer 
a  choice  between  work  and  non-work  to  ever  larger  number  of  employees. 
Thus,  a  person 'who  shrinks  from  the  stigma  of  being  a  welfare 
recipient  may  nevertheless  choose  that  role.     If  she  is  a  mother  for 
Instance,  she  may  think  that  stigma  less  important  than -her  desire, 
and  need  to  be  wi/h  her  chil(Jren.    In  some  subcultures,  of  course,  the 
presence  of  any  stigma  "at  «11  is  open  to  question,    -fhus  we  We  not 


only  the  effect  of  a  wage  floor  but,  increasingly,  oT  withdrawal 'from 
the  work  force  by  unskilled  workers  with  a  resulting  labor  "shortage" 
at  the  lower  end  of  the  skills  level  scale. 

Where  Do  We  Go  from  Here? 

■  If  we  face  a  pattern  of. still  steeper  wage  cost  increases  coupled 
with  even  greater  scarcity  of  unskilled  and  semi-skilled  labor,  what 
.kind  of  consequences  can  we  expect?    Perhaps  the  most  difficult 
point  fo,,r.jnany  operators  to  accept  is  that  serioyg,  fundamental 
changes  in  the  way  wf  do  business  are  in  the  offing.    This  is  ^^^J^umj^^A^ 
difficult  to  accept  because  t~he  hospitality  industries  are  and  have 
been  anchored  in  our  own  traditions.    It  took  a  Memphis  rt**^'i%f,tf^     •  ■ 
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developer'— KemiBons  Wilson-r^to-^evolutionize  the  post-World  War^JJ-- 

lodging  industry  and  a  handful  of  inventive  *food--service  operators 

to  develop  the  fast  food  concept. 

Faced  with  innovative, competition,  a  surprising  number  of 

operators  have^efrosen  to  ^'stand  and  fight"  on  the  lines  of  what 
ft  w  , 

they  have  seen  to  be  their  standards'oF  service.    While  there  is 

limited  quantitative  suppDrf^f or  my  position,  it  appears  that  the 

batting  averag^e^^the  traditional  operator  faced  with  innovative 

competition  has  not  been  particularly  gopd  over  the  past'  25  years* 

A  few  outstanding  operators  have  done  very  well.     But  the  number. of^ 

hp-tel  rooms  in  operation  declined  from  1,550,000  in  1948  to 

1,265,000  in  1972,'^'^  the  countryside  is  litt-ered^  with  closed  diners 

and  family  restaurants  of  an  oldjEoiieli  and  many  pres^tigious  ."great" 

restaurants  havB  experienced- difficulty  , as  well,  often  closing  their 

doors • 

In  the  lodging  industiry,  some  of  the  difficulty  may  be 
attributable  to  the  separation  of  the  operator's  knowledge  of  what 
must  be  done  from  the  owner's  decision-making  power  by  the  ignorance 
of  many  owners,  informed  as  they  are  bj^  a  view  of  the  lodging 
establi5hmei?,t*?QS  an  investment  without  necessarily  appreciating  the- 
operating  realities  which  govern  the  long  run  success  of  that 
investment.     Still,  there  are  enough  operators  of  a  traditional  cast 
of  mind  that  they  can  hardly  be  excepted  from  a  general  statement 
regar/iing  re^istlince  to  change.  \  -   *  .  ^ 

If  change  is  coming,  what  kinds  <Jf  change  may  we  expect?  Some 
obvious  changes  in  materials  used  are  probably  at  hand  as.  are  major 


changes  in  the  ^^iripifient:  to  handle  wha±e3^er  processes  are  required 

by  the  w^k-'of '  the  ,estab^3fmient*  ^^More  fundamentally,  change 

in  what  we  think  of  as  service  is  almost  certain  to  occur.  What 

follows  should  not  be  thought  of^s  //Solutions"  but  rather  as  some 

preliminary  speculations  on  t&e  likely  directions  of  change. 

Changed  Materials.    If  labor  becomes  both  scarcer  and  much 

more  expensive,  the  market  for  prepared  foods  is  likely  to  expand. 

In  general,  it  seems  reasonable  to  assiime  that  the  large  food 

g^jropessors'  economy  of  scale  advantages  will  become  more  pronounced 

as  the  hospitality  industry's  wage  scale  rises.    As  is  already  the 

case  to  a  degree,  moreover,  lack  d'f  availability  of  unskilled  labo/— 

as  well  as  its  high  cost*-^will  rorce  operators  to  move  further  and 

further  toward  the  ready  end  of  the  raw-to-ready  scale  in  purchasing. 

This  J^arger  market  may  increase  competition  in  that^area,  hope'fnlly 

resulting  in  improved  quality  and  variety,  and  pos^bly- 

volume  incr^eases — reduction  in  prices.     It  is  premature  to  predict 

the  development  of  the  food  service  establishment  into  a  sefvice- 

intensive  retail  outlet  for  manufactured  goods,  but  this  may  serve  as 

an  approximate  description  of  direction  for.  some  segments  of  the 

industry.  . 
h 

The  increased  use  of  dispoable  service  seems  virtually  certain, 
particularly  in  the  [Light  of  the  improving  quality  of  disposable 
ware.    This  development  is,  however,  clearly  bounded  by  environmental 

0 

constraints,  both  as  to  scarcity  of  resources  reflected  in  higher 
disposable  ware  prices  and  by  disposal  problems  related  to  pollution. 
Increased  cbncem  with  water  quality  may,  however,  operate  to  the 
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disadvantage  of  permanent  ware  and  hence  to  the  advantage  of 

A. 

disposables. 

Changed  Equipment*     Equipment  changes  that  were  not 
economically  feasible  five  years  ago  may  well  dffer  significant  cost 
savings  in  the  labor  market  of  five  years  from.  now.     If  the  mo,ve  to 
manufactured  foods  referred  to  above  takes' place,  however^^the 
principal  on  premise  food  service  equipment  changes  may  be  expected 
to  be  related  to  materials  handling  systems  dealing  with  the  way 
product  is  moved  from  receiving  into  storage,  from  storage  to  the 
preparation  or  recoristitution  station^  and  thence  to  the  server  or 
guest.  y"' 

Perhaps  the  most  impo^t^ii^development  in  equipment  will  be 

,  f    ^  ^  . 

in  the  capabilities  of  the  industry's  ^supplier-s .    The^computer  . 

13 

operated,  small-scale  food  preparation  system.s,   .  pioneered  by 
European  manufacturers,  may  malce  it  quite  possible  that  the  st^ructur6 
\of  the  prepared  food  rnantf acturing  industry  will  change^ from , one 
dominated  by  large  companies  to  one  in  which  company  commissaries 
and  commissaries  operated  by  institutional  food  wholesalers  serve  a 
number  of  retail  outlets  in  a  relatively  localized  market., 

Toward  a  New  Concept  of  Seirvice 

•» 

If *we  are  to  think  about  serve  in  a  constructive  way  in  an  age 
of  exponential^hange  in  costs^  and  availability  of  labor,  we  must*  ' 
change  the  set  of  questions  we  are  asking  in  a  fundamental  way.  We 
must  shift  'from  discussing  what  we  are  asking  in  a  fundamental  way. 
We  must  ^ift  from  discussing  what  we  know  to  what  we  do  not  know. 
Discussions  j&f  service  among  industry  people  f oQus  on  alternation^  or 
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reinforcements  of  traditixmal  patterns  of  service  and  traditional 
service  roles:    "Bellmen  carry  bags  and  waitresses  serve  food. 
How  can  we  change  those^^c6sses  to^^^do^t^^  better  or  at  lower 
cost?"    These  qu^tio^^^^ncen^i;^^  oa  vhat  we  know  something  about, 


but,  frojji  a  syst;fi:ife^an4i^tic  view,  thay  begin  at  the  wrong  end  of 
th^  , process.  .  PUr  cm^stion  must  become,  "What  ^tisf action  does  the 


guest  .r^qjiare^/3pT  this  prpcess  and  how  can  we,  without  regard  to 
tTadi^io543r  pattenls,  offer  that  satisfaction  to  the  gu^st  at  a 


J^sy^^dit  is/ifealistic.    More  simply,  what  is/dur  objective,  st^ated 

terms^of  the  guest's  needs  and  wants?"    This  shift  in  orientation 

disposes  of  a  lot  of  mental  baggage  but  since  the  baggage,  for  most 

of  us,  is  a  lifetime  of  experience,  it  is  hard  to  lef  go, 

Jerome  Vallen  in  his  recent  article,  "Service:    A  New 
14 

Definition,"      statedjthe  dilemma  in  economic  terms.    To  paraphrase 

his  point,  it  is  an  etzonomic  axiom  that  when  the  marginal  utility 

» 

(Satisfaction)  per  dollar  is  less  for  one  good  than  for  another,  • 
the  qonsumer  shifts  his  expenditures  to  the  good  with  the  higher 
econopiic  utility  per  dollar.    This  is  what  has -ha^^e^ned  vith  service. 
With  no  real  change  in  the  absolute  utility  provided  by  personal 
service,  the  utility  relative  ' to  non'-service '^goods  has  dropped 
because  of  the  failure  of  the  hospitality  industry  to  increase  ^its 
productivity  at  the  same  pace  as  other  industries.   .  *     ^      ,  * 

While  much  of  the  evolution  in  service  may  be  de-personalizing, 
it  is  equally  possible  that  mechanization  m^y  make  possible  the' 
"Re-personalization"  of  some  serVice  processes  by  eliminating  time-  ' 


consuming;' hand  labor.         majj^  b^e^ab  1^  to  move  from  "rooming  the  guest 
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as  a  ph^ical  process  to  "greeting  the  'guest"  in  a  way  the  guest  \ 
_perceives^^s  satisfying,- for  instance.    The  key  is  in  a  shift  from 
thinking  of\the  traditional  process  to  concentrating  on  the  needs 
and  wants  of  ^he  guest  as  the  starting  point  in  our  reasoning.  It 
is  clear  that  both  labor  cost  and  labor  supply  constraints  are  making 
impjissible  the  delivery  of  traditional  services  in  more  and  more 


operations.  Rather  than  *  whittle  away"  at  the  quality  of  service, 
it  may  be  time  to  begin  a  fealic  .redefinition  bf  the  process.'  , 


Notes 


John  P.  Henderson,  Labor  Market  Institutions-^^d  Wages  in  the 
Lodging  Industry,  >ISl/  Business  Studle^^l965,  Division  of 
Research,  Bureau  of  Business  and  Eci^nomic  Research, 
Graduate  Sctiool  of  Business  Administration,  Michigan  State 
University,  East  Lansing,  Micl>£gan,  p.  100. 

2 

Social  Security  Bulletip,  '^Current  Operating  Statistics,"  December, 
1972, -p.  60.    Unemployment  benefits  for  many  hotel  ^nd 
restaurant  workers  might  be  somei^hat  less  than  the  average 
shown  for  all  workers  because  in  most  states...unemployment 
benefits  have  some  relationship  to  the  income  of  the  worker 
when**  employed.     Since  employees  in  hotels  and  restaurants 
earn  less,  their  employment  benefit  would  probably  be  at  the 
lower  end  of  the  range.    On  the  other  hand,  average  earnings 
y  shown  in  Figures  2  and  3  do  not  include  tip  income.     Since  ^ 

something  on  the  order  of  15  to  20  percent  of  hotel  and 
restaurant  employees  are  tipped  employees,  the  average  income 
of  hotel  and  restaurant  workers  may  be  somewhat  understated* 


3. 


Thomas  F.  Powers,  "The  Only  Constant,"  Institutions  Map:azine, 
January,  1972,  p.  34.  ^  -  ' 


Theodore  Levitt,    Production  Line' Approach  to  Service,  Harvard 
Business  Review,  Septembers-October^  1972,  p.  41. 

^Henderson,  op.  clt . ,  p^  55.  ' 

^Elizabeth  F.  Durbin,  Welfare  Income  and  Employment:    An  Economic 
.Analysis  of' Family  Choice,  1969,  Praeger,  1969,  p.  13-14. 

^Durbin,  -op.  cit . ,  p.  82.  *  " 

8  * 

Durbin,  op.  cit . ,  pp.  13-19.    For  ;an  interesting  and  current 

anecdotal  description  of  the  process  by  which  AFDC  affects 
male  and  teenage  withdrawal  from  the  wor?^  force,  see  Gary 
Hoeniz,  "Turf,"  New  York  Tilnes  Magazine >  iNov.  4,  1973,  p.  73. 

9  •  .      :   .  < 
\fliy  are  New  Yorkers  Dropp-ng  Out?,"  Monthly  Economic  Letyter, 

'  Economics  department,  Jirst  National  City  Bank,'  August,  1973, 

p.   13.    .  .    V  ;  ' 

^^Durbin,  op.  cit. ,  p.  11.  -  ' 

Trends  in  the  Hotel/Motel  Business,,  1973 >  Harris  Kerr  VorsteV,  &  Co, 
p,  3.  \  '  *  ^ 


26 


12 


See,  for  instance,  Bujarski,  Pamela,  "The  Haute  Cuisine 

Restaurants  Here  Up  Agaiast  The  Kitchen  Wall,^^  .New  York  Times 
Magazine >  Febtuarjr  20,  1972^  p.  10.  ~Z 

Werner  Sell,  "New  Equipment  and  Systems^ $n  Mass  Feeding,"  Journal 
\     of  the  American  Dietetic  Association /^October .  1973,  p-  413. 

Jerome  J.  Vallen,  "Service:    A  New  Definition,"  The  Institute 
Journal,  East  Lansing;    The  American  Hotel/Motel  Educational 
Institute,  December,  19^2,  p.  8. 


/ 


27 


\ 


13- 


'The  Impact  of  Productivity/on  the  Service> Restaurant 
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The  market  for  the  food  seryice,  it ''is  .widely  accepted,  is  enhanced 
by  increasing  income^,  risii>^  education  levels  and  an  iijcreasingly 
widely  traveled  p^bli^. ^  Evidence  of  a  basic  interest  in  fine  fdods  is 


supplied  by.  the  substantial  audiences  attracted 'to  televiBioti  programs 

related  to  haute  ciii^ine  such,  as  that  of  Julia  Childs  and  "the  Galloping 

>  /     '      r       ,      .         '  ;  ; 

Gotirm^l^^"  as  well  as  by  the  growing  circulation  of  ifiagazines  such  as 

Gourmet  and  a  substantial  inclr^ase  in  sdles  of^,.wide  varieties  of  cook 


books. 


Service  restaurants,  however,  must  compete  with  alter 


r^te  i 


eisute 


and  recreation  choices.  ;  EquaZly  importantly,  the  food  service 'industry * s 
ability  to  satl^sfyi^  demand  is  basically  a  function  of  changip^jj  cQsts  of 
the  factors  of  production  and  of  an  emerging  technology <i    Th<i. balance 

\     "    '    '  '      '     ^       M  ' 

of  this  article  explores  data  on  productivity  in  various 'kinds  oflfo^d, 

service  establisHments  and  infers,  from  the  change  in  the  mix  of  ri^st!- 

I         '  ^  ' 

aurant  types  in  operatibn  since  1960,  the  direction  in  which  t)ie  innu^try 

I  '  '      '  -  .  " '       \    ^  ' 

'i'i  moving.    Finally,  the  potential  impact  of  large  quantity  food  pro-  . 

-duction^^sy^_t_ejns_wl„ll_be  assessed  as  laying  the^grpund  ,f  or  a  move  Jtow^rd 

greater  variety  in  food  selection.  ^  ^ 

•    '     •  %       .      —  ^  . 

My.  particular  concern  is  with  the  service  restaurant.     It  will  be 

appropriate* to  divide  those  in  turn  into  two  general  groups^  the 


luxury  I'estaurant  and  *the  family  restaurant.    A  separate  kfnd  of  service 


system  is  foiand  in  cafeterias  whicli  are^  generally  competitive  witH  the 

<^  - 

family  restaurant.    Table  1  presents  an  operating  profile  developed  by 


/ . 
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•  Freshwater  of  25  food  service  operations  from'' data  gathered  in  1968  for 

■  '  •    ■       /i'  ■       •  /      ■     '       •  •.  ■  . 

cafeterias  and  in  1969  for  restaurants.  Six  single  line 'and*  six  double 
line  cafeterias,  six  family  restaurants  and' seven  luxUry  restaurants*^ 


.  "12  '  *  ' 

wei/e  reviewed.  *  ,        •        .       *  • 

As,  Ta]ble  1  indicates,  the  double  line  cafeterias  differed  from 

'•the^famy(y  restaufants'  and  Single- line,  cafeterias,  in  being'  larger 

operations.   ^All.thre^  econbmjr/Dperations ,  however,  have  roughly 

comp^arable  check  averages.    T/heir-food  Cost  ranges  between  35  percent 

aj^  38  percent  ,  their  uayro^l 'costs  between  30  percent  and  34  percent 

jiot  sale^.'        The  fami^ly  restaurant,  with  a  chair  turn  of  8.6  appears 

to  maKe  a  more  prod'uctive /use  off  its  physic^  facilities  but,  once 

again,  "in  comparison  wi^h  a  chair  turn  of  approximately  five  for  cafe- 


terias-, there/is  a  rough  similarity  in  result.  .  ^ 

Thes§  three  econoiny  style  food  service  operations  pan  be  contrasted 
with  the  luxury  .res j^liraht  whose  dollar  salgs^ exceed  those  of  the  smaller 
economy  food  s^^vice  establishments.    This  dollar  voltime  is  attained, 
.  however,  witK\  ajmuch  smaller  number  of  guests — roughly  onef-thlrd  the" 
number  of  guests  served  in  the  single  line  cafeteria  or  family  rest- 
aiirant.    Clearly  this  result  is  achieved  because  of  the  higher  selling 
pr^ice  with  a  cheeky  aver  age  of  approximately  fi^  times  that  experienced 
in  ^t'he  economy  ^erations  (not  check  averageip^969) .  '-On  thW^other.  '  < 
hand,  the  food  cost  lies  viuh^n  the  apM^cJximateL  range  of  the  economy^ 
establishment'  (at  the  upper  end)  while  the  payroll  lies 'at.  the  lower 
'end  of  the  stale  for  the  other  operations.     •  '  '  -  , 

In  choosing  these  operations.  Freshwater *and  his  colleagues  ^ 
specifically  chos^  representatives  of  successful  operations  with/n  each 
field.    Clearly,  Jbhen,  trhese  operations  ar|S?3ot  f eprege^tative  ijf.^H.* 

■  ■     ■  /  /  .  ■ 


/ 
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TAB.LE   1       ^  ... 

'      .'^         ^  '  . 

Operating^  Profile  of  25  Food  Service  Operations 

•  '         Single-  Line^  Double-  Line  '  ^Family  Type     Luxury  ^ 

^        •   '     '  i        .Cafeterias       Cafeterias       Res  taur ant     Res  taur an t 

*    •  '  ' 

Estimated  Annual  '       .  - 

Sales'  $.525%000_   '$  872,000         $   563,500         $  702,200^ 

,Av*6rage  Daily  ,   -  •         '  ^ 

^Guest   Count'       ^  1,260  2,136  1,290  381 

Check  Average  $         1,22         $         1.20  1,34         $  .6,26 

Food  Cost  of 

Sales  -  ,  .  38%   '  .  36%"'  -    35%<^.  3.9% 

Payroll  %  bf  ^  !         ^  '  '  ^ 

Sale%  *  <^        30%  ,    34%  32%     *        ,  -  '  2^'^% 

r 

Chair-  turn/day  ,    5.2  ,5.0  8^  6  /  1.4 


a 

Average  .of  Six  Studied  ^ 

b 

Average  of   Seven  Studied 

Generally  Lunch  aricj  Dinner  only  Served 

Source:  ,  Agricultural  ^Research  Service 


■        r     .  '     -TABLE  2 

'              *  *  c^ 

^                    Ratio  of  PyoducXive  Man  Hours,  to  Total  Man  "Hours 

' .                      '         -                               '  Perf  ormand.e 

»  "     ■  • 

a  '  '  * 

Single  Line  Cafeterias    "  81.2 

*      «                             J                               a  ' ' 

*    '                 Double  ^L^ine  Cafeterias    *   -  -VO-.  0        .  '  ' 

:                                                ^  ^  *   *.  1}  ^    ,  ' 

Family  Type  'Restaurants  A      *//]7 ,  J 

•  *          '        '  •           '  ^            - '  t  -  '1  '  * 

'    Occasion  Type'  Res  tadrants  7'3 ,  9  * 


a* 

■j^ Average  of  Six  Studied  .'Source:     Agr i-cul tu-ral  Re- 

A-^erage  of  Seven  S»tudied  '      '  searcJi  Service 
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Tabl?  1  actually  understates  the 'labor  cost  in  serVi~c< restaurants 
because  it  ignores  tips  paid  by  the  guest  directly  to  .employ^e^.  If 
ye  assume  no  tips  are  given  in  cafeterias  and  a  tip  of  15  percent  o1 
the  average  tip  is  given  in  Family  TypQ  and  Luxury  restaurants  and 
add  that  amount  to  both  sales  and ♦payroll  cost,  a  significant  change 
in  relative  cost  patterns  results  which  is  summarized  below: 


X, 


} 


Establishment 
Type' 


Single 
Cafeteri 


Double 
Cafeter 


Fgjaily 
Restaurant 


Luxury 
Restaur an 


/ 


Check 
Average 
\d.thout 
tip  ' 


Check 
average 
with 
tip 


Table  la 


Wage 
bill 
without 
tip 


Payroll 
%  with- 
out tip 


Wage 
bill 
with 
tip 


Payroll 
'%  with 
tip 
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restaurants  but  rather  represent  relatively  successful. versions  of  these 
styles  of ^^^rations  *  '  *  .  ^ 

Freshwater 's  studies  focused  on  the  ration  of  productive    man  hours 
to  total  man  hours.    Table  2  '^hcws  that  the  luxury  restaurant  had  a 
productivity  performance  ^that  is  well  within  the  range  of  rhe  productivity 
of  the  economy  style,  operations .     Turning  to  Table  3,*  we  begin  to  see 
drastic  differences  between  the  economy  type  restaufant^a^id  the  luxury 
operation^    Very  clearly  the  labor  requirements,  across  the  board,  are 
much  more  intensive  for  the  luxury  operation.    The  time  ccnsumeu  per 
hundred  guests  for  coojcing  the  more  elaborate  dishes  in  the  luxury  ' 
restaurant  occupy  something  on  the  order  of  three  times  that  of  the  more 
economical  restaurant.    The  same  is  true  for  the  salad  department  and 
for  warewashing.    Personal  communication  with  Mr,  Freshwater  confirms 
the  supposition  raised  by  Tabl^  2,  namely  that  these  variations  in  man- 
hour  requirements'  are  the  result  of .  more  complex  service. and  not  of  some 
lower  efficiency  that  was  not  accounted  for  in  the  statistics.  There 
is  simply  more'  silverware,  'mo'?;^china  and  oth^r  utensils  used  iti  dining - 
in  this  style  restaurant -than  there  ^s  in  the  less  elaborate  economy 
cl^as.     Consequently,  there  is  more  work  generated  per  giiest  in  ware- 
washing^  just  as  salads  and  cooked  foods  reqtiire  mor^  attention  and  joan 
.  hours  in  this  style  of  operation.. 

Similarly,  in  custotaer  service  it  is'  possible  to  siake  rough 
coripari^ons~~be4weaEL-the  family  type  restaurant  and  the  cafeterias,  if 


servinjg^and  utility,  and  *^\and,Jtray^ labor  ia  cafeterias  are  added 


together,     (This  does  involve  some  inaccuracy  since  part  of  the, work 
^  done"^y^erving„4>eirs'bnnel  in  ^  cafeteria  might  be  accounted  for  by 
pantr.y  £ersonfiel  -in  a, .conventional  restaurant.)    Cafeterias  require 


ijersonneJ. 
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/         TAB1,6   3  ,  ^ 

Summary  of  M^nhour  Requirements   for  25  Food  Service 

Operations  ^* 


Man  hours  per  hundred  guests   requjtf">ed' by 


Single   Line     Double   Line       Famil v -Ty pe  Luxury 

.a*_^  .a       ^       "  a  ^  b 

Res taur ants  Restaurants 


A  a     *  a 

Cafeterias  Cafeterias 


,Meat  and 
Vegetable 

Salad- 


3.  30 
i  .20 
3.10' 


Ware  washing 
Customer  service 
Serving   &  Utility  5.75 
Bus' &  Tray  3.19 
Bar  ^  -- 

Bakery  -  1.85 


2.90 

-  3.85 

.13.  89 

1 .02 

1  .44 

5.23 

2  .  86, 

3. '4  7 

■  11.75 

1  2.  1-0'- 

35.75 

Total  Dire,ct 
Labor 


18  .  39 


6.83 
3.  78 

'  .  96 

18.  35 


20.-86 


Average   of   Six  Studied 
^Average  of   Seven  Studied 

Source/f^A^gr  icul  tural   Research  Service 


5.  69 


72.31 


r 


TABLE  4  '  - 

•Productivity   in   Food  Service  Establishment^ 

Direct  Labor 

Man  Hours  per  Hundred  Guests. 
72.3^* 
20.7 
18.  3 

Fast   Food^  ,  10.5* 


Food  Service  TVpe 
Luxury  Restaurants 
Family  Restaur an ts^ 
Cafeterias 
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^Average  of   Seven  Studied  Source 

Average  of  -Six  Studied 

^Average  of  Tirelve  Studied  ^  , 

Average  of  "T^^elve  Studied  . 


4  — 


Agr ic ultural  Re- 
search Service 


between  9  and  10  1/2  hours  per  hundred  customers  for  service  Jg^pifted 
in  this  fashion  compared  with  about  12  hours  in  a  family  type  p^staxixant . 
The  luxury  restaurant  requires  nearly  three  times  that  amount''*'»fc,.4gbor' 
for  serving  or  nearly  36  hours  per  hundred  guests.     Ignoring  the  amount' 
of  time  required  for  bar  operations,  the  luxury  restaurant  still  - 
requires  well  in  excess  of.  three  times  "as  many  man  hours  per  hundred 
guests  as.do^any  of  the  econom]|d^^^^^^A^|rIj^^d . 

Table  4  presents  sunnnary  data  for  the  Vhole  spectrum  of- food  ser- 


vic^l^g^l^^j^^tbncluding  prelimin 
iTgifibal^A  nrmrl         ^^As^that  dat 


ary  data  supplied  by  Freshwater  on 
ta  indicates,  the  fast  food  establish- 


\t  with  its  extremely  simple  operating  format  requires  half  as  many  man  • 
hours"Ty4*5^iiest  served  -as  the  family  restaurant  and  one-seventh  that 


of  the  luxury  restauranT. 


The  d^sta  that  are  presently  available  measuring  cl 


MMToductivity  in  food  service  establishments is  unsatisfactory  tsix 

 any  precise  statement  because  of  the  large  number  of Establishments 

with  ^^'no  paid  employees"  (ie.,  operated  bv  the  owner  and  hi4  family) 
which  report  sales  but  no  W»ges^,  thus  distorting  the  relationship  of 
wages  to^output  by  seriously  un4Brstating  the  indust^  .s  total  wage 

The ^information  available,  hbwever,  supports  j^ie  general  con- 
ciui^lon  of^  zero  change  in  productivity*  over  the'^^^>q^ -ten  years.  The 
rate  of  sales  per  employee  for  the  food  service  industry  is  the  lowest 
in  the  United  States  econ^pmy.      This  assertion  is  based  on  data  for 
the  entire  indasLry.     Since  there  has  been  a  very  substantial  increase 
in  the  number  of  fast  food  establishments , in  that  10-ye^  period' and 
these  are  known  to  be  more  highly  productive,  there  is  a  reasonable 
"  presvungtion  of  an  actual  reduction  in  productivity  since  1960  in  the 


'er  time, 
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fast  fooV^)  resta^nt  industry';    While  wages!  ha^e 
more  rapidly  in  phe  food  service-  industries  than  in 
ther  sectors  of  the  economy,^    a  zero  productivity  change  compared 
with  an  avera-ge  annual  productivity  change  on*the  order  of  4  percent  in 
tlie  rest  of  the  -economy  builds  a  strong  inflationary  trend  into  'the 
cost  structure  of  the  restaurant  industry. 

This  strong  inflationary  bias  appears  to  fall  especially  heavily 


n  the  luxury  restaurant.    Prices  over  a  six  year  span  at  New  York's 
very  topT^^rst^urants  rose  approximately  seventy  percent.     "On  a  broader 

sampling,  at  seventy  of  New  York's  finest  restaurants ^the  increase  has 

I  ^  6 

asounted  to  perhaps  50  percent  in  six  years."      Since  this  study  was 

published  in  early  1972  it  does  not  take  into  ac/:ount  the  fecent  steep 

price  rises  based  on  food  cost  changes  and  is  largely  the  result  of 

rising  labor  costs  only. 

Fine  dining  establishments  of  pre-Wu^ld  War  II  featured  a  labor 
intensity  that  is  hardly  available. in  the  United  States  toSaj^  The 
•old  Ritz  Cariton  had  a  kitchen  staff  of  60  including  five  sauciers, 
with  a  waiter  and  waiter's  assistant  for  every  two  tables  and  a 
captain  of  waiters  for  every  four  tables  to  assure  perfection  in  ser- 
vice.   The  price  of  a  typical  ISaeal  in  that  establishment  was  $3.50.^ 
Since  that  tim^,  the  size  of  kitchens  has  been  drastically  reduced 
even  in  the^  finest  restaurants  and  in  the  vast  majority  of  restaurants 
the  number  of  choices  available  to  the  guests  have  been,  very  drastical- 
ly reduced/   Recent  trends  in  industry  composition  may  shed  some  light 
on  how  fine  dining  establishment  will  fare  as  we  move  into  the  futtire. 

Table  5  demonstrates  that  there  has  been  a  fairly  limited  growt^i 


in  the  total  number  of  restaurants  since  \960.    This  growth  is  more  »^ 
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.   TABLE  5    '        •  *^ 

Change  in  Number  of  Firms^ 
United -States  Restuaxant   Industry  1960-1969 

I960         1969  Change 

Restaurant  and  SpeciaLty      *  * 

Food  Units  \        247,000     254,000     +  7,000 

Fast   Food  Units*  •  /         16,000       37,900     +  11,900 

Restaurants  Other  Than'        ^  • 

Fast   Food  231  ,  000     216,000  15,00^ 

Fast   Food  Units  %  of  "  ^ 

^Total  Units  6.6%  14.9% 


Source:      Economic   Effects   of   Fr-anchising  o 


TABLE   6      .      .  * 

Change   in  Number   of  Firms, 
United  States   Restauran^t   Industry,   1960-1971  Estimated 

-    1960       '1971  Change 

"T    H 

Restaurant  and  Specialty  ^ 

Food  Unit^  t     247,000     256,000     +  9<000 

Ja-st   Food  Units  *  16,000       46,200*  +  30,  200 


Restaurants  Othei;^Than 

Fast  Food  231,000     209,800     -  21,200 


Fast   Food  Units  of 

Total  Units  6.6%  18.0% 


Sources:     Economic  Effects  of  Franchising 

The  Sp^ecialty  Restaurant  "Industry 
Hayden  Stone,  Inc. 


than  accounted  for  by  the  increase  in  the  nianber  of  fast  food  units. 
The  latest  period  for  which  definitive  figures  are  available  is  1969* 
From  1960  to  1969  th^re  was  an  increase^of  only  J^OO  restaurant 
operations  in  total  while  there  was  an  increase  of  ,21,500  fast  food 
esftablishments,  clearly  indicating  that  the  number  of  non  fast  food 
restaurants  has  actually  declined,  from  ;960  to  1969.^    Tabl:e^6/ presents 


somewhat  mor,e  provisional  data  ba; 
security  firm  of.  Hayden  S 

ments  indicate  an  increase  of  9^;tto0  restaur 


vided'^jDy  the 


er/of  establish-. 


^      ^  kinds  from 

T.960  to  1971  and  a  pj::<J^i^ional  estimate  of  the  number  of  fast  food 
establishments,  a/t  46,2^3^  indicjates  an  increase  of  30,000  operations, 
nearly      300-percenrt  growth  in  the  Qleven-year  peMod.    The  indicated 


decline 


•n^n-fast'"'"*^  15,000  ^est^lishments  is  a 

reduction  ,0'f  six  and^one-half  percent  of  the  1960;total. 

In  looking  Earlier,  at  productivity  rates,  it  wajs  cj^r  that,  in 
a  time^f  risiVig  wage  cost,  in  an  industry  with|^^3Eic  productivity, 

luxury  restaurant  qonfront*^  a,  difficult/situation,  figure  5  pre- 
setLts  an  interesting  case  study.     Figure  5a  represeirts/an  operation 


which  features' a  dis€inctive,jfapntfer, style  f^st  service  restaurant  with 
th€;  bare  minimuuj  of  personal  s^tyice  available.  'Figure  5b  presents  a 

k 

restaurant  with  moderate  amounts  of  service  but  still  not  in  the  luxury 
class  wh\ile  Figure  5c  pfesents  the  results  of  a  luxury  restaurant.  l(Th 
thiiee  operations  are  located  in  the  same  city  and  ovr^d  by  the  same  ' 
coi]Jpanyf .    The  information^pir^6sented  is  shown  in  the  form  of  an  i;ndex 


wi- 


1967  representing  a  base  year.     In  the  low  servic^J^  counter  styTe 


^reatauran^,  ^he  average  .cover  remained  relatiy^ly /Constant  while  the 


avp"jag^"wa; 


Begi 


e  costs  began  to 
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skyrocket,  and  in  1971  It  ijecame  necessary  to  beginXto  raise  prices. 
*With  this  price  rise-  the  average  number  of  covers  began  to  fall. 

There  was  no  "easy;  time"  in  --the  medium  service  configuration 
operation.    Wages  per  cover  increased  in  every  year  since  the  base 
year  and  the  cost  of  an  average  cover  also  ro^e,  and  there  was  ,a  modest 
reduction  in  the  number  o'f  covers  served  over  the  time  period. 

In  the  luxury  restaurant,  wages  per  cover  rose  more  steeply  but 
prices    rose  slightly  less  quickly,  perhaps  because,  here,  the  prices 
began  at  a  higher  absolute  level  than  in  the  other  two  cases.     In  any 
^^^ass)^  the  number  ot  cu8;J:omers  fell  off  substantiariy . 

These  three  examp3.es  can  not^offer  "proof"  of  anything.'^  They 
serve  to  flesh  out  a  line  of  reasoning,  however,  regarding  the, effect 
of  the  pressure  of  wages  on  prices.    The  pressure  oiE  wages  on  profits 
results  in  necessary  price  increases  and  when  prices  are  increased, 
customers  may  choose,  in  a  highly  competitive  market,  to  seek 
alternatives.    The  question  which  arises  is  basically  oiie  of  price 
^elasticity  of  demand,  and  the^e  is  simply  not  enough  data  to  tell  us 
authoritatively  the  point  at  which  rising  prices  will  drive  off  more 
revenue  frhan  is  earned  by  the  price  increase.     In  the  case  of  the  third 
(luxuryO  restaurant  mentioned  above,  it  can  be^reported  that  satis- 
factory profits  are  not  being  generated,  *an(i  a  review  of  the  trade 
press  or,  for  that  matter,  of  the  general  business  press  indicates  that 
the,  results  being  achieved  in  luxury  operations  across  the  country  more 

and/ 1^/) re  approxipiate  those  of  the  third  case:    falling  guest  volume  and 

/  / 

^  break-ev^  or  losing  operation.  *  . 

E«iduCtivity  in  luxury  establishments  is  relatively  low  in  ternfs 
t3f  pumber  df  gues^ts  served;  thus,'  tKe  amount  .of  labor,  added  is  clearly 
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wlfat  the  customer  is  paying  for*    In'a  zero  productivity  change  setting 
with  rapidly  rising  wages,  the  result|'.can  oiily  be  rapidly  Increasing  ' 
prices  to  the  customer.     It  is  an  axi'oin  of  economics  that  when  prices 
rise,  the  demand  for  goods  SeclinBs.    Thus,  as ^prices  in  luxury  ^st- 
aurants  increase 'relative  to  the  general  price  level/ we  can-AxpeG^^^'-  ^^js^x 
.these  operations  to  be  relying  on  a  smaller  and  smaller  o^t%^of  ft^/t'^^'/^^ 
population  Jor  their  clientele.    More  generally^  uu^ou^^t^ 
service  restaurants  which  have  been  developed  :^n  ^cj^t  y^'sf^  like 
Steak  and  Brew,  Ejnersons,  or  •Steak  and  Ale,  appeai?4o  rely  on'^a  fast 
^  food  format  for  tlWir  succe'ss.    -By  reducing  th^^'^fumber  of  chfiices 


available  to         guests  ^  they  reduce  the  ntuEaBe^  of  man-hou^  yequired 
in  the  kitchen  drastically  and  simplify /the  workQ^**^h^^service  person- 

^^^^  /  i 

nel/in  the  fri^nt  of  the  house  as  well.    Using  a  relaltively  lowbut'' 

/  '    ,          ,       -    ^      ,  •/     •     -\     ^  ■ 

consistent  quality  product  (tenderized  steak),  these  operations  look 

very  much  like  the  table  service  restalirant  of  yesterday,  but  are,  in 

.fact^  a  stripped  down  version  eystemically  more  like  McDonalds  ^an  a 

craditiojaal  restaurant.  Wfiilfe  it  is  useless  to  speculate  on  how  long 

this  particular  format  will  be  favored  by  the  guests,  the  relative 

uniformity  or  lack  'of  differentiation  between  operations  may  make  it 

unusually  subject  to'  competition  from  innovative  oj^erators  who  discover 

a  distinctively  different  format.  ^ 

An  alternative  strategy  for /Survival  has  been  suggested  for  many' 

years  in  the  adoption  of  frozen  prepared  f(X)ds  to  reduce  kitchen  payroll 

aqd  simplify  operat;Lons.    Four'basic  advantages  of  "manufactured^^^J^pds 

have  been  suggested.    First  of  all,  factory  preparation  'eliminates  "the 

built  in  inefficiency  of  the  restau^knt**  in  which  production  is  contin- 

—  ^ 
gent  on^the  arrival  and  ordering  b^bMtfor  of  the  guest.    Factory  preparation^ 
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also  offers  signifi'^ant  economies  of  scale^  over*  every^Jie  largest  com- 
inercial  restaurants.    The  factory  can  also  make  mo^e  efficient  use  of 
joint  products  (stich  as  the  various  cuts  of  meat  on  a  carcus  as  well  as 
tjim,  bones,  etc.)    Finally,  the  space  costs  of  a 'factory  are  less, 
particularly  tjiose  associated  with  land  cost  in  typical  manufacturing 
locations  as  contrasted  with  land  and  space  cos 
location.  .      *  i 

The  frozen  prepared  food  strategy,  however^,  has  presented  a  number  . 


of  difficulties.    Basically  J • opfer^tors  have  found  that  the  quality  of 

'  • '    ■  •  ^  . 

frozen  fooda  available  was  often  not"* acceptable  to  the  better  class  o£ 
restaurant  and  the  variety  ^of  quality  products,  avai,iabley  has  been 
entirely  too  limited.     In,genei:al,  the  scale  of  production  required  for 
a  frozen  food  plant  or  similar  operation  is  such  thart  a  limited  number  , 
of  relatively  standard  prd^JJCts  developed  fo  a  national  market  .are  the 
best  that  can  be  hoped  for.     Thi^  standard,  often  ui\dlstinguished , 
product  combined  with  high  transportation  cos^6,  arising  from  shipping 
a  refrigerated  product  across  .substantial  i^stanc^^  make^  for  a  product 
whose  advantages  are  limited,   .  "        .  ^ 


An  alternative  large  scale'JpTodMC|lon  pro^^^Jallil^       presented  by 


the  equipment  systems  developed  in  ^cex^/fealts,  by  iEurbp^ans 


11 


71 

equipment  systems  a^Vpear  tc^  of  f  er/xhe,  po^*^^  small 
batch  cookery  using  the  best  ^I'ethods  of  trptLZ/Lag  in  a  pl^nt  whose  size, 
however,  is  such  th,at  it  would  logically  serve  a  relatively  smaller  / 
market  and-be^able  to  off er  wider  varietyT    This ^equipment  is  presently 
being  adopted  in  commissary^ operations  for  large  state  and  county  \ 
in^itut ions  .and  school  lunch  programs.     In  this  country,  the  pos^^il'it^ 
that  an  institutional  food  wholesaler  or  restaurant  chain  comndssar^r 
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would  acquire  such  equipment  in  order  for  that  firm  to  establish  itself 

as  a  small  spale,  flexible  manufacturer  of  frozen  prepared  food/seems 

to.be  aj^  idea  whose  time  is  about  to  come.    Providejji  rigorous  quality 

control  measures  are  followed,  experiments  at  the  Cornell- Hotel  School, 

/  ^     .  / 
/  .    '  ^  ' 

uiidertaken  during  the  lat^  sixties,  clearly  indi'cate  that  recipes 'for 

•  /   *  ^  12  13 

the  very  finest  foods  can  be  adapted  for  freezing.     *        Work  undertaken 

by  the  Atmy  suggest^  th^t  where  a  chilled  rather  than  frozen  food  system 

can  be  l^sed,  superior  quality  in  many  products  will  result,  providing^ 

"  '  "  14^ 

the  food  can  be  Served,  within  72  hours  of  preparation.        Win  Schuler 

Restaurants  operate  Qight  restaurants  in  Michigan  and  Indiana  using  a 

menu  featuring  a  large  number  of  centrally  prepared  foods,  the  majority 

of  which  are  shipped^ chilled  rather  than  frozen.  ? 

The  European  equipment  referted  to  earlier,  offers  the  potential 

flexibility  to  introduce  an  element  o£  "custom  design"' in  the  manu- 

f actiire  df  frozen  prepared^  foods'  because  of  the  feasibility  of  relatively 

short  product  runs  (1000""10000  porti6ns)«    Thus,  the  next  tujm  of  thfe 

wheel  may  see  a  resurgence  of  high  quality  and  vati'^ty  ratl^er  than  one 

more  step  towarH  the  all-purpose  energy  pill  as  the  model  of  dining 

experience,  ,  ' 
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Toward  a  View 
of  Industry  .D|ynainics 

Introduction  "  , 

Ii^  the  course,  of  conducting  this  project,  the  author /reviewed 
numerous  articles  and  publications ^    Man^  of  them  are  cited  and  described 
in  tfris  report;  others  were  not  judged  to  be  helpful  in  the  task  at 
hand  and  are  not  cited  at  all.    Clearly,  then,  this  arGicle  does  not. 
constitute  an  effort  toward  an  jexhaCistive  review  of  the  vast  number  of 
articles  in  .ti^e  world  of  food*  service.    Ratiier,  it  presents  a  higliily 
selective  review  with  emphasis  on  publications  which  are  npt  a  part  of  i 
the  restaurant^  trade  .press  <thbugh  some  articles  from  such  p-ubiication's 
are  pr,es*ented),.    Reliance  on  materials'. from  outside  the  industry's 
"establishment**,  of  fjer  as  a  view  of  ourselves  as  others  see  uSy'  Thus^ 
^he  content  of  the  article  has  been *shapdd  not  only  by  the  author's 

/interpretation  of  the  literat!tire       reviewed  but  as  well  as  by  the  'j 

I  - '  "  ^         *  *   '  .  / '  '  ' 

'   totality  of  that  literature/  "  \  X    .  ^ 

/  •  ...  '       ,  y 

-  \  f 

Gradually,  the  outlines  of  a  view  of  *  the  forcep-  shaping  the  I  ^ 

/••/,■,         .    '  ' 

f^ustry  became  clear.     The  balance  of  this  essay  presents  an  overview 

,  J/       '    .         '       '  /■'  -     .         '     :  . 

/Of  the^se  forcfes  and  r;plates  them  to  particular  articles  which  the  ,  / 


ithot  found  helpful,  as  fte*  formed  his  yiews.  '  ' 


Supply  Facto^g,  ^'    .  /'  ,        .     *^  J 

/I       ^'        .  * 

The  present  age  is  seen  as  a  "golden  .age  of  food  supp:('y,^^  and  • 

i  ■  / 


should  conjtinue  for  25  or  30  years.    More  intensive  cultivation,  however, 
ffill  be  necessary  to  maintain  these  supply  conditions.     (Vicker-ey,  1) 
While  new  sources  of  protein  are  available  ih  abundance  from  fish,  leaves, 
plankton,  bacteria,  and  petroleum,  we  face  the  cultural  problem  of 
keeping  eating  from  becoMng  a  neutral,  automatic  caloffc  intake.  (Rey,  2) 

Labor  supply,  on  the  other  hand,  presents  immediate  problems  to 
the  food  service  industry  because  of  higli  turnover  and  low  productivity. 
""Vhile  the  average  annual  productivity  change  in  the  United  States  is 
four,  percent,^  there  is  practically  no  change  in  productivity  in  the  food 
service  industry.     (Kotschevar,  3)  ,  '  . 

A  significant  source  of  income  to  restaurant  workers  come  from 
tips.     For  waiter $  and  waitresses;  however,  the  hourly  income  figures 
available  suggest  that  a  high  average  income  for  servers  employed  full 
time  ranges  between  $6,Q00  and -.$7 ,000 (These  estimates  are  based  on 
a  percent  of  employer  food  volume  rather  than  employes  income  reporting^ 
v^hich  may  b.^  subject  to  downward  ^as  motivated  by  tax  avoidance.) 
(O'Connor,  4)    Resistance  to  tipping  may  be  increasing  with  the  growth 
in  packaiged  vacations  and  the  increasing  entry  into  the  market  of  the 
cost-cpnscious  traveler.'    (Anonymous,  5)    One  aSsweiTto  the  problem  of 
'tipping-'^and'  t*o  the  problem  of  the  minimum^  wage — is  the"  addition  of  a  ^ 
service  charge.     In  some  instances-,- the  service  charge  has  met  with 
guest^ acceptance  CMusser,  '6),  but  there  is'also  some  evidence  of  guest 
resistance  to  service  charges.     (Anonymous,  5) 

  , 

Fashion,  Style  and  the  Matter  o^f^uajjLty^-"^ 

l^ot  'Surprisingly,  traditional^^staurantS'.receive  increasingly^ 
critical  "reviews**  as  pri-ces  rise.    Quality  of  service  is  seen  as 
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i^ttending  beyond  the  server  to  practices  related  to  tipping,  ..^'pusfil^g^ 
drinks,  overbooking,  credit  card  acceptance  and  the  ll,i<;e,  (Perh^BT^) 
Lunch  business  is  booming,  but  cloj^m town  .fining  spots  faceU^rious  dif- 
ficulties  with  J:h.e  high  tab  dinner  meal  which  is  forcing  many  into 
relocation — or  out  of  business,    Some^^^^rtlT^  the  possibility  of.  an 
industry  made  up  exclusively  of  fast  rood. establishments  and^  very 
expensive  luxyry  restaurants*     (Anonymous,  8)    Others  see  a  decrease  in, 
demand  for  formal  dining  as  a  result  not  only  of  rising  prices  but  of 
shifting  social  customs  as  well,     (Anonymous,  9)    A  significant  number 
of  well  known  fine  fining  establishments  have  closed  their  doors  with  " 
factors  cited  including  not  only  rising  labor  and  product  costs  but 
also  rapidly  rising  metropolitan  rents  and  resultantly  very  rapidly 
rising  restaurant  prices ^     (Carruth,  10) 

Fast  food  offers  foods  traditionally  eaten  by  Americans  (Anonymous, 
11),  with  a  shift  beginning  recently  from  hamburgers  toward  such  _ 
newer  entries  as  pizza  (Anonymous,  12)  and  the  very  recent  emergence 
of  steak  as  a  fast  food!     (Anonymous,  11)    While  the  somewhat  different 
"all  you  can  eat"  format  presents  an* operator  with  problems,  enticement 
to  gorging  is  becoming  an  acceptable  and  successful  marketing  technique. 
(Anonymous,  13  and  14)    The  f&f9rmal  style  of  the  merging  popular 
restaurant  often  goes  to  extremes ^     (Anonymous,  15) 

A  definable  American  cuisine  exists  in  an  embryonic  stage  (Anony7 
mous,  16),  but  the- difficulties  of  delivering  high  quality  food  may 
require  the  combination  of  a  high  volume,    popular  priced  operation  t 
with  a  more  service  intensive  restaurant  under  the_  same  roof*,  vith  . 
tWb  or  three  opera^oris  sharing  a  common  production  staff  and  facilities- 
(Anonymous,  17) 

r  -  f 
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Ready  Foods.    One  possible^ approach  to  making  hig^^uality  cuisine 
an  economically  feasible  product  is  found  in  frozen  prepared  foods,  A 
great  deal  has  been  written  in  the  trade  press  about  the  uses  of  frozen 
prepared  foods  but  a  series  of  experiments  leading  to  the  perfection  of 
very  high  quality  frozen  prepared  foods  have  been  conducted  at  the 
Cornell  Hotel  School  and  may  not  have  received  the  "attention  th^y  de- 
serve.    The  term  "Ready  Foods"  was  used  as  ea'rly  as  1962  to  denpte 
food^^wKich  ar^e  partially  or,  totally  prepared.     (Christian,  18)  The 
concept  advanced^  however,  to  refer  to  foods  prepared  on  premise  by  an 
operation  thus  maintaining  their  own  quality  standards  and,  ideally;, 
achieving  economies  by  concentrating  expensive,  skilled  preparation' 
labor  in  a  narrow  period  while  permitting  expanded  menu  variety. 
jCSa^es  and  MacLerm^^,  19")    Considerable  flexibility  is  offered  by  | 
fairly  lengthy  storage  times  for  h;igh  quality  sauce$,  apd  specialized 
procedures  Have  been  developed  for  handling  wine  cookery,  difficult 
products,  and  other  special  applications.     Of  paifticular  importance  ±sj/^' 


MacLennan's  suggestion  of  replacing  the  volatiles  by  adding  a  smallC" 
amount  of  the  original  volatile  ingredient  (for  instance,  wine)    at  the 
tim^_Qi^reconstitution.     (MacLfennan,  20  and  21)    The  development  of  \ 


Escoffier's  recipes  for  tfie"Ready  Foods"  method  suggests  that  unusual!^ 
high  quality -f-txrdT'"citr^be^^^  using  the'se  methods.    While  reports 

of  commercial  restaurap^ts  converting  successfully  to  the  "Ready  Food" 
system  wer^^ot  noted,  it  is  clear  that  this  technique  is  coming  into 
lise  in  hospitals  and  institutions.  <Sherck,  22) 

Marketing  ^  \^nr:?>- 

le  food  service  industry  has  clearly  entered  the  arena  of  national 
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markjeting  with  the  application  of  such  sophisticated  marketing  techniques 

( 

as  test  marketing  in  selected  markets  to  determine  the  feasibility  of,a« 
new  menu  Item  for  a  whole  chain  (Anonymous,  23);  or  testing  an  entire 
restaur,ant  concepf^(Anonymoug,,  24);  as. well    as  to  making  increasing 
use  of  the  experience  gained  in  marlceting  by  other  non-food  service 
retailers.     (Anonymous,  25) 

The  cost  of  even  a  relatively  uncpmplicafed  television  cam^paign^ 
at  the  national  level  is  impressive.     (Anonymous,  26)^,v-'As^smarrler  chains 
reach  a  certain  size,  they  are  able  to  enfpr  rhp  nfitlO"^'^-'*^*^?^*"' 


tourney  and  begin  competing  with  national  chains  as  well  as  the  independ- 
ent  local  operations*     (Anonymous,  27  and'  28)    Sma-l^er^^^c^  howeve^iPf-- 
are  able  to  identify  regional  markets  within  which  ^fey...can"^"t-ak£^^on 


national  competition  with  sub-stantial  u&e  of  the  -electronic  media. 
(Anonjnnous,  29  and  30)    Franchise  groups  are  able  to  mount  not  pniy 


parent  company  campaigns  but  also  to  attrS^-t^substantiaL matching 
expenditures  in  local  markets 


ting  a  national  theme  through  e^- 


penditures  of  local  affiliates.     (Anonymous,  31) 


The  development  of  what  is^  essentially  a  fast  food  format  with  the_ 


appearance ;;Of  a  full  service  restautant — the  format  put  forward  by  such 
growth  chains  as  Steak  and  Ale,  Steak  and  Brew,  and  Emersons — is  really 
a  marketing  innovation  ra.ther  than  a  technological  innovation (Anony- 
mous, 32)  TJxe^If^culties  of  competition  in  the  media  faced  by^the 
independent  are  not  only  related  to  a  high  dopr^r^^^^en^r^  but 


also  to  the  conce^ual  and  technical  airtlcultH^^ofmedia  campaigns 
on  the  part  of  ttie  independent  operator,     (Anonymous,  33  a^d  34)^  As 
one  reviews  articles  on  food  service  chains  tiyhicTi  use  extensive  ad- 
Yfrtising,  particularly  in  the  electronic  media,  he  is  struclc  by  the.^ 
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degree  to  which  the  30  second  or  ^6CU^^cond  "commercial"  format  rein- 
forces a  simplified  menu  strategy. 

In  at  least  one  case,  operations  research  techniques  have  ^been 


tobe  helpful  in  analyzing  potential  restaurant -'locations , 


.sting  restaurant  locations,  and 
respect  to  location.  (Sella, 


Fast  Food  and  .the\  Specialty  Restaur^t 

With  the  development  of  largp-iratlonal ' 


,  a  new  and  valuable 


source  of  information  is  opened  to-  the  student  of  the  Fiod  Service 
Industry';    sg^rity  analyses  prepared, by  major  brokerage  houses.  "JeVeral 
lar^^^-^j^jsf^have  de^rel^^^^d  analysts  with  expertise  in  the  food  service 
CSdustry.    '  (Anon^ous ,  36)    Perhaps  the  best  known  and  most  successf  ul 
fajat  food'  firm  studied  by  s.ecurity  analysts  is  McDonalds who  have  been 
successful  in  every 'market  they  have  entered,  with  growth  accounted  for 
by  both  increasing  number  of  units  and  increasing  the^\rei:age*^sales^er 
unit.     Food- and  payroll  combined  typically  riin  just  under  60  perc^n^.^ 

firm's  expan5tDtt-being.,xtXtyjily---^^^  (Brody,  37) 

The  "specialty  rest^irant  ind us tryi* -folios  a  fast  food  format  sys*temical 
iy  but  al^^T^-iiicludes  cof fj^^^^^ops,  c^inner  steak  houses,  and  such 


miscellaneous  specialty X^o^       pizza.     (Reiss,  38)    The  typical  fast 
food  customer  for  fried  chicken  tends  to  be  a  working  wife  with  children, 
an  aB<3fv«L^ average  family  income  but  only  average  social  status,  a  yen 
for  excijimerit  and  sociability  rather  than  homemaking  and  is  described 
as  ytf  stereotype  "of  our  modern  suburban  housewife."    (T^gert,  Lathrop, 
''^nd  ^ey,  39^    Changing  food  consumption  patterns  are  supported  by 
rising  education  and  income  levels,  greater,  mobility  and  leisure. 


'the  growinglnumber  of  working  wives,  ,and  the  development  of  technology 
and  inas's  tneciia.     (Ullensvang^  40) 

Some  frknchisees  have  become,  themselves,  large  chains,  a&  is  the 

11 

case  with  Giiio's  (Anonymous,  41).  Applications  of  the  fast  food  syst-em 
are  particularly  appropriate  to  such  entertainment  complexes  as 

0 

(Anonymous,  42)    The  food  business^ continues  to  be  an 
imique  industjry  in  spite  of  the  simpler  operating  format  of  the  fast 
food  company.    T^is  is  indicated  by  the  failure -of ^some  conglomerates 
who  have  entei^ed  the  hospitality  businj^s  unsuccessfully.    A  good 
example  is  the  unsuccessful  attempt  of  Geyieral  Foods  to  absorb  Burger 


Disney  World 


Chef.  (Anonymous,  43  and  44)  As  food  companies  become  large,  na 
/'^  corporations,,  problems  related  to  accoxinting  policy. 


and  similar  considerations  become  a  part  of  ^^e  food  s^vlce  manager's 

of  problems.  Accounting  problems  have  been  particularly  trouble- 
some to  fast  food  franchising  companies.  (Anonjp^ttgg^  45)  The  large 
companies  have^tfWSToped  jprgi^f  icagj;,<c?5^itn>^  tp-'the' international 
market  and  are  well  on ^hjarli^  way  to  ]>^coming  multi-national  firms. 

48) 


Sales  arjet  increasihg  for  the  ind 


as  a>whole  but  the^luxury 
violence  at, night,  hi^h  prices,  and 
the  suburbs.    The  fast  food  franchise  sector* 
rciud^g^^^^  af.  a  franchise 

,  poo3:-"""&^ite  choices,  squabbles  between 
&s',  and  ac^unting^ir'^egul^ities-.    While  the 
ments  are  chain  affiliated,  91  percent 
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of,ihe  luxury  food  establishments  arfe  independents  .^^/^Doty,  49) 

quiet  revolution  is  taking  place  in  the  r«stauj>^t.  iptdugyry  basically 

,..,jdmilar  in  nature  to  the  evdlutton  of  th^/^|r9jG€ry  store/from  an  inde- 

pendent  neighborhood  store-^^p  a  ch^dffi.  operation  marked  by  expanding 

sales  volume,  reduced  customer  services,  and* collective  purchasing. 

.(Smith,  50)  '  f 

Changes  anticipated  include  the  increased  use  of  computers  and 

other  non-human  control  systems  and  devices  as  weli^as  ^preparation  of 

foods  on  a  large  scale  in  local  opera€*ions.     (Willett,  51)    The  ^ 

possibility  exists' of  a  completely  automated,  computerized  restaurant  * 

in  which  the  olfactory  and  visual  environment  is  manipulated.  Conveyors 

could  move  food  to  apd, dishes  from  the  table  quickly  and  automatically. 

(Avery,  52)    A  principal  means  of  fighting  changing  cost  patterns  in 
*  * 

the  near  and  intermediate  future  is  frozen  prepared  foods.  (Calif ano 
and  Weiss,  53)  New 'kinds  of  food  products  may  come  to  substitute  for 
better  known  ones  with  increasing  frequency  as  there  is  evidence  that 
consumers  are  not  only  willing  to  accept  artificial  flavoring  but  have 

'A  '  * 

/  even ^ come  to  prefer  it!     (Bralove,  54)  ^  ,  '    ^  ' 

**  ' 

The  food  service  industry  is  no^  and  will  continue  to  be  experienc- 
*  ing  a  belated  industrial  revolution       it  substitutes  production  line 

labor  and  fcapital  for  cr^ft  labor.     Structural  change  is  facilitated  by 

/  ^ 

a^/^stems  approach  with  possible  emphasis  on  C9nvenience  foods.  Some* 
50  percent  of  the  units  are  currently  reported  to  be  using  some  conveni- 
ence.foods*    'jerkins  and  Penn,  55)'   New  delivery  sy'stems  such  as 
monorails  are  already  having  an  impacl  on  hospital  food  service  (Walek,  56), 
but  perhaps  the  most  fundamental  equipment  change  in  view  is  found  in 
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the  European  food  production  system  referred  to  as  the  "cooking  street 
featurjfng  large  quantity,  automated  foo^  production  equipment  in  a 
commissary  or.  quasi-f actory  getting.     (Ronan,  57) 
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1.  James  R.  Vickery. — ^^Possible  Developments  in  the  Supply  and  / 

-Utilization  of  Food  in  the  Next  50  years."    Food  Technology,  ^. 
(June-r  1971),  p.- 55.  '  \ 

Changes  in  the  utilizatxon^-uif  food  for  the  rlext  50  y^ars  should  be 
able  to  be  predicted  fairly,  ^reliable  sirice  the  nutritional',  food,  and 
agricultural  sciences  have  been  sufficiently*  developed  to  proyide  a 
firm  basis  for  forecast.    The  present  "golden  age^f  food  suppy.es" 
should  continue  foj  25  *to  30  years,  until  the  pj^srsure' of -population 
and  economics  begin  to  restrict  dietary  choice^.    There  i€  ^  reasonable 
chance  that  food  supplies  will  keep  pace  _w;Ltn  demand,  provided  we 
greatly  intensify'  agricultural  productipn  by  using  all  available  arable 
land;  developing  tropical  and  arid  \bx(^\  using  selected  animal  breeds;  ^ 
utilizing  protein  source  in  the  seaf;  and  using  single-cell  protein  for 
animal  feed.    These  innovations  will  require  the  work  oi  a  wide  Vange 
of  skilled  people.    The  protein-calorie  malnutrition  problem  is  most 
serious  in  children  and  is  directly  proportional  to  socio-economic 
conditions' and  disease  patterns.    Development  of ^ indigenous  capacity 
to  pay  is  of  primary  importance,  for  as  family  income' rises ,  so  does  its 
pr6tein  intake  per  day.  '  'j 

I  '  * 
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2.  '  Louis  R.  Rey.      ine  Koie  of  Industry  in  Meeting  the^  Challenge  of 

Future  Food  Needs."  Food  Technology,  25,  26  (January  26,  1971), 
pp.  26-32. 

^  man's  ability  to  feed  himself  Jhas- advanced,  his  involvement  and 
satisfaction  with  the  process  has  decreased.    This  presents  a  challenge 
JtouJceep  an  agreeable  and  relax!L|;;ig  part  of  life  from  becoming  a  neutral, 
automatic  caloric  intake,— of  a  mere  biochemical  ^nd  physiological 
nature.    TTie  article  states  the  larger  problem  is  to  provide  enough  'food 
for  the  peoples  of  the  world.    New.  sources  of"  protein  are  seen  as 
coming  from  Fish  Protein  Concentrate,  extraction*  of  protein  from^^green 
leaves,  exploitation  of  plankton,  mass  production  of  protein  from  mono- 
cellular organisms  by  fermentation,  and  controlled  fermentation  of  pure 
petroleum  derivatives.  ' 

As  people  become  more  concerived  about  health,  they  face  the  problem 
of  knowing  how  food  Intake  and  nutritional  habits!  af f ect^physical  and 
mental  proc^e^ses,  central  nervous  system  performajnce  and  social  behavior. 

Along  wdUth  accepting  the  challenge  to  feed  tlie  world,  the  food  in- 
dustry is  taking  over  a  whole  new  field:    a  more  biological  approach  to 
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the  welfare  and  harmoniou§ 

3.    Lendal  H.  K9J>s^hevar 

^d-^w  Productivity e 


"Labor  ^SMo£tageJLriteft«ifled^by  High  Turnov/4/ 


Hospitals,  J,A,HeA. , 


Dietary  man^g^nt  is  faced  with  the  problems  of  .finding  adeo;fiate 
labor  and  controlling  labor  costs*    Health  care  facilities according 
CO  the-  author  are  understaffed  by  4  percent  in  the  food  service^prker  . 
category  and  by  7  percent  ia/the  professional  dietitiafi  catego/y,/  In 
the  decade  previous  to  Mj6(^*^wages'  for  food  service  worked  b^ji  doubled 
to*  $1.68  an  hour*     Bvi^8(/,  the  average  wage,  for  food  &^vi<f^ 'workers 
is  projected  to  bej?5\50/per  hour*    Hi^h  turnover  amofig  f<^pd'  service 
Supervisors  and/;t^ker^As  seen  as  another  signif LeTanty^  Pro-p 
ductivity  in^tfie  food  ^service  industry  is  half  t^t-p^bther^  industries  c 
While  .th^^^nual  productivity  change  injt.he-'Un;iftej^r^^tat,es  is  4  perce'ht, 
incr^a^s  in  product^vit^j^Jji  ,§ooti^'s&^^^^^       are^ao^miniscule  as  to  be  noa- 
d^tent.  '  '       \  " 

Kotscllevar  suggests  that  product ivitw;feay  be  increased  through,  the 
use  of  prepared  foods  whiclf  reduce  the.^^iadunt  of  time  necessary  for  . 
preparation.    These  convenience  faods^Kotschevar  says,  raise  food  costs 
by  5  percent  while  lowering  labor  coSits  by  10  .fJ'ercent .    Productivity  "can 
further  be  increased  by, waste  of  14bor.    More  training  of  £ood -service 
workers  can  help  increase  productivity,  ' 

4/  Charles  M..  O.'Connor.     "Wages  and  .Tips  in  Restaurants. and  Hotels/* 
Monthly  Labor  Review;  (July ,  ,1971) ,  pp,  47-51 

A  survey  of  employees  in-^restaurants  and  hotels  covered  by*^he 
Pair  Labor  Standards'  Act  indicated  that  table  waite^rs  and  waitresses 
were  nearly  all  classified  , as  tipped  employees.     In  restaurants  *they 
averaged  $1^14  an  hour  in  wages  and  $1.8(^^in  tips.    'Tips  averaged 
substantially  more  in  full  course  restaurants^  ($1.93  ^n  hour)  compared 
to  other  types  of  restaurants  ($1.36  an  hour),  although  wages  were 
nearly  the  same  ($.1.14  v.  $1.16,  respectively).*  Waitresses,  who  Out- 
numbered the  waiters  4  1/2  to  1  on  the  survey,  generally  made  less  in 
tips  in  both  the  full  course  C$1.78)  and  other  ($1>33)  restaurants 
thap  the  meifi  ($2.62  and  $1.65,  respectively).    Other  tipped  restaurant 
^employee?  received  Sjubstantially  less .     Bartenders  averaged  one  dollar 
an^  hour  in  public  bars  in  addition  to  hourly  wagers  that  i;artged      om  ■ 
$2\21  in  the  South  to  $3.06  in  the  East.  ^  Bus  help  earned  $1.'43  an^/A 
hour  in  wages  and  42  cents  an  hour  in  tips  (generally  through  a^  "  ^ 
sharing  arrangement  with  the  waiters  and.  i^aitresses)  in  full^ourse  * 
restaurants  and  $1,54  an  hour  plus  12  cents  in*  tips  in  other  restaurants,*^ 
Bellmen  earned  $1.23l  and  hour  in  wages  and  $1.18  in  tips^  /  * 

4  •  • 

5,    Anon.     "Tapping:'   Travel's  Tedious  Tax."    Cornell -Hotel  and  Restaurant 
Quarterly,  Vol*  8    (February,  1968),'    PP'  43r50.       *  - 

The  cost  of  packaged  trips  often  does  not  includ^  gratuities c  Tips 
are  resented  when  they  come  as  a  surprise  after  the  guest  thinks  he  has   .  ^ 
detemjined  his  vacation  cost  in  advanc§.    This  problem  is  increasingly  ^ 
acute  among  the  growing  number  of  budgetrconscious  purchasers  of  packaged. 
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'i^acatlpns  from  the  loweiT  middle  ii?come  and  youn^  age  groups  recently 
entering  the  travel  market.    Tipping  is  of  greater  significance  to 
waiters,,  waitresses,  and  bellmen  than;  to'  other. hotel  and  restaurant 
employees.    For  those  who  receive  them,*  tips  are  often  largely  tax 
free  because  of  under-reporting.    The  tip  began  as  a  means  of  offsetting 
a  iow  warge,  and  the  tip  credit  provisions  of  the.  minimum  wage  law  per- 
pety^tes  that- discrepancy .    One  way  to  eliminate  tipping  is  the  institu- 
tion of  ^  service  charge.'   There  is  some  evidence,  however,  of ♦  guest 
preference  for  voluntary  tipping  and  resistance  to  a  service  charge. 

6.    R.  D.'-Musser,     "Answel:- to  the  Tipping  Problems"    Cornell  Hotel  and 
Restaugrant  Quarterly,  Vol,  8  (February,  1968),    pp^  99-101. 

The  author  discusses-  the  no-tipping  system  instituted  at  the^Grand 
Hotel,  a  resort 'hotel  that  caters  to  conventions,"^  on  MacKinac  Island 
Between  Lake  Michigan  and  Lake  Huron,    The  no-tipping  system  wa^ 
introduced  in  a^  effort  ta  deal  with  a  stringent  minimum  wage  passed 
by  the  Michigan  Legislature  in  1964.    The  system  was  designed  to  pro- 
vide salary  credit's  for  room  and  board  provided  by  the  resort  to  its. 
employees .* 

The  system. involvers  an  automatic  15  percent  service  surcharge  on 
all^ guest  bills,     ^nployees,  are  paid  a  small  salary  and  are  given  an 
.incentive  pay  to  mdintain  quality  service.    Reaction  by  patrons  "^to  the' 
no-tipping  system  has  been  liighly  favorable  and  employees  mak/a  the  same 
money  as  they  did  before*  the 'no-tipping  policy.    While  payroll  has 
increased  from  $350,000  in  1964  to  $850,000  in  1968,  the  increase  h^s 
been  offset  by  employed  pajnnfents  for  room  aijd  board  and  collections 
from  the- 15%  .service  Charge.  ' 


Fashion,  Style  and  the  Matter  of  Quality  i  .        ^     ^  . 

7.  Joh;i  C.  Perham.     "The.  Restaurants  That  Executives  Hate."    Puns  Review, 

•    (December,  1972),-  pp.  57-:59.     ^  ' 

^    Top  business  executives  are  giving  vent  to  t^eir  feelings  about 
"the  current  state  of  fine  dining.     Despite  company  expense  accounts, 
executives  are  appalled  at  the  dramatic  price  increases  at  top  rest- 
aurants.   Exacerbating  the  situation  is  the  selectivity -of  luxury 
'  restaurants  about  credit  cards  they  will  accept;  with  many  of  the  moBt 
expensive  refu'sing  to  accept  any.     Businessmen  find  many  o^,,  the  same 
restaurants  "complacent  and*sloppy"  with  neither  food  nor  service 
cbmparable  to  their  prices.     Further^,  the  short  shrift  given,  tlie  nqn- 
.  <itinking^€iis€^mer  and  the  intense  pressure  lepplied  by  restaurant  staff 
to  tip  heavily  is  especially  rdnkiing, to  the 'businessmen  interviewed. 
Finally,  s.ome  luxury  restaurants  tend  to  overbook*  reservations — some- 
times meaning  waits  of  over  two  hours.    The' feeling  among  top  executives 
is  that  fine  cKnihg  is  becoming  an  increasingly  rare  pleasure; 
♦        '  .  ^<  *  ' 

8.  Anon.     "Dining  Out  in  America  -  How' Old  Ways,  are  Changing."    U,  S- 

News  and  World  Report,  (April  20,*  1970)j,pp.  92-94. 
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Dining  ^out  is  undergoing  change^  thajb- has  a 'profound  impa9t  on  the' 
restaurant'  Business,  .  Lxkich-tiuie  business  is  booming,  but  at  night, • 
downtown  restaurants,  are  empty ,^  forcing  many  to  close, Or  relocate,  .-yith 
^  ^ -money  so  tdght  th^se  days,  jaost  families  can-no  longer  afford  the'liTxury 
.of  eatiiig  out\    "Those  who  c^n ,  .patronize^ either  Vuburban  :pfe^taurants 
or  less  expensive,  fast  food  s^ervic^,    Ulsing  cost  prices  and  "the    .  - 
aif  ficulty.  of  fdn41ng  and  .keeping*  reliable 'help  also  hurt  the  restaurant'' 
business.     In  the  future,  we  may  'see  only  the  el'ejgs^nt  restaurant 'and  f#  *  ' 
tihe  franchise,  ^ast^service  type,  with  nothing.  In  between, 

9,  ^Anon^    "Toast  Farewell  tb  the  Tjgro^Hour,,  Seven  Course  Dinner^" 

.     Adveftisiug  Age..  (October /ISJJ.) p,  45, 

^  The  retreat  and  Eventual  abandonment  o£  the  full  course  dinner  is  ' 
seen  by  the  author  as  ^  result  ot  ^hiftifig  social  customs -and*^  hab4.ts\» 
and  severe  economic  pressures  on  ,.the  restaurstnt , industry ,     llhe  declining 
tendency  of  .the  family  to  eat- as* a  unit,  the  trend  toward  consumption 
of  less  f  oo4  on  an  increasing  number  bf  occ^asions  durdng  the  day — all  . 
suggests  the  demise  .of  the*^full  courd'e  dinner  menu,.  ^  generation 
wean'ed  on  fast  foods  is  liable. to  view  the  formal  dinfter*  «7ith  positive 
^version.     Increasing  ^labor  and -forod  cos.ts  ha,v^  Almost  completely  * 
imdermiried  the  economic  viability  of  the  full 'course  dinner , menu, ' ' 

.  The  article  ^^foresees  the.  rep^-^ement  of  th^  full  oQurse  dinl'hsr 
"menu  with  a  limited  selection  of  entfrees  bf -high  quality  muliji  in:^the,  ^' 
same  Tfiahtier^of  the  abbreviated  .njenus  *0f  Fratjce^s  f'our^^nd' tliree-st'ar  ' 
restaurants,  {  .      '  *        *  .        ^  *  .  ^ 

10,  -^le^nore- Carr«th ,    ^*Restauranteers.  Uef ZSom^  Reoipes  for  S.urvivai/^'' 

*\jbrftin^,^  (Ma):ch,  19^2),  p.  9-1,    /J  • 

V    •  ,A  large  ndmbqr  of  fine,  restaurants' iiav4  closed  .theii^^doors*.  arfd 'some 
a^je*  speaking ,*§f'^he 'end  of  anVerai  '  Thi«  .development  is  noticeabl^'not 
only  in,  N6w  York  but  In*  15  in^jon'jzi ties'  sjAidi^d  across  .'the  United    •     '  ' 
States.  'Th^  c(if f iculties  of.  the  *lE ine  dinin^^'edtablishtoerit  are  attributed 
to  exploding  \abcr.  C9sts', '  un^on  pres.alire^  limited  or  zero -growth\in 
prOductiyity,  rising' raw  product:'*  c6sts' with  meat*  and  f i'sii  shpwing  the-^ 
gre'atest^ris^s  ^  For'^dowhtowri  ^-sst^uran^tV  a;;si|riif  ic^nt  {Jre^surfe  "is  j 
t^at  o£/Ballooixing^'eaI  estate 'valu^  square  ^oot  rental  .charge 

of  HyoOl  in*on^^>w?ea  going  to'*$40  -when;  the  pld  buildings  were  replaced  / 
v4th  new  onefe ,    Iri  six  years,' there  has  beerr^a  70%  increase  in  prix 
/ixe  menus  at  New  York's  ^e-ry  top*restaurants  While  a  50%  increase  was 
noted^in  a  broader  sampling*of  70  "good  to  finest"  Ney  York  restaurants^ , 
'  C)ianging  styles  make  the  formal  restadrant  seem  *'*passe"  to  many         *  , 
operators  and*  customers ,   ,      ,  .   *  '      *.  ^       ,  * 


Anon,     "The  Roadside  'Gourmet  :    Pop  Goes'  the  "Food; "    Newsweek,  ; 
(September  25,  1972),    pp,     76-78,  '  I 

In  1971  there  were, 35,^^7  franchised  fast  food  outlets  throughout 
the  Unitfed  States  with  a  gross  of.  $5,3  billion,    "^Projections  fgr  ,1972 
^Indicate  "a  2'2  percent  frier ea'^e  to  $6,5  billionr"'fheTrAnchr8e7fast"foad 
outlet  or.  "pop"  restaufant  is  cha'racteriz^cj  by  inexpensive  i5rices  ^and 
produce  uniformity.    According* to  this  article,  items  of  pop  restaurants 


are.nothing  new,    "^'Pop"  restaurants  cater  to  J:he' traditional  American/ 
ta^te  *for  hamburgers,  hot  dogs,  fried  qjiicken,  and  ice  pream.  Excep-^ 
'tions  are  relatively  new  items.  sugR  ^as  tacos,*  pizza,  and  steak.    Pop,  ' 
food's" emphasis  is  on 'the  slick  packaging  of  bid  staples  and  the  employ- 
ment of  the  most  toodern  marketing  and  merchandising  techniques. 

The  nBwest  tMst  In  the  -fast  foods  Industry  is  the  steak  house. 
'Characterized  b*y  the -same 'standardized ,  stfictly  limited' menu,  the 
steak  house  of fers  ^up  a  more  luxurious  deco;:  and  higher  prices.  The 
history ^'of  the  fast  foods  industry  has  been^one,  of  heady  growth.  Yet 
with 'many  areata  pow  satuajated  with  franchises,*  rapid  axpaiision  seems  ^ 
leSiS.  likely.      Furthermore,*  there  ajipear^to  be 'an  incipient  revolt 
of.  ^franchise  *owflers  yho*  are^.;:laiming  th*at' the  parent  corporations 
^dlevate  prices  and  restrain' trade  by  requiring  them  to^buy  standardized 
f>roductSo^   Yet  with  a^one-fifth  share  of  the  $30  billion  that  Americans 
spend  foif' 5pod  in  all  hotels  and  restaurants,  the  ^'pop'^  restaurant  [ 
Industry's  future  seems- bright.  .  ♦  " 

12. -    Anon.,  "A  Palate  Revolution*."    Forbes^,     CFebruary  15,  1^71),  pp*' 

35,37'.  •     /  •  y  ... 

This  article«defels^*with  the'grdwing  popularity  of jjrLtza  with  tlje 
^erican  palatse' and  its  importance  in  the  faat  foods  3^us try .  Accord-r 
in^^to'a  recent  Gallup  ?oll  coimnissioned  by  /Fopd  Sefvice  Ma^gazine,  th| 
2r-to.34  age^group  has  switched^  allegience  ^rom  hamburgers,  to  pizza. 
Demonstrafipg  the  gijpi^ing  popularity  of'pl^za  is  the« growth  of  Pizrza 
'Hut',  Inc.''  of  vichita',  'Kansas,  with  700  sJTores  and  a^ales/of  $22  ftiillion 
and  the  largest  of  the  chains,  Shakfy's  owned  by  ^reajc  Western  Stores, 
with  350  stores  and  sales  of  $68*million  a  year.  ,  ^ 

While  'pizza  is  not  a  true  fast  food  item — it  takes  12  to  '15  minutes 
to  prepare — techndiogical    innovat^ions  such  as  frozen  pizza  buns 
(Lo3uiido  Bros,  of *Moonachie,  New. Jersey)  which  y7hen  thawed  becoipe  doug)i 
for  an  oven  fresh  pizza  are  speeding  up  preparation.    Frozen  pizza  \  ^' 
^ales  are  also  expanding 'with  Grand.  Union  si^f)ermarkets  reporting  an  r  *  ^ 
*anniial  doubling  of  sales  and  Kxaftco,  Ij^fc.  ,i:eady  to  make  a  major  ^n/^ 
into  the  frozen  pizza  market.  '  / 

/'  // 

13.  Anon.     "The  Importance  of  Feihg  Gt^edy."    Time,  (October 

P./72.   .   *  /  ' 

l5^e.  article  describes  tiie  trial^  and  tribulations'  of  th/fi  /*all  ^ou 
'can^eat.*^*  restaurant,  like^che  Howard  Johnsons  *s  Restaurant  in  Spring 
ya!ie/',  ^New  Yprk,  where  high  schoo/1  students  arrived  on  one  chicken 
fiigl)t'  (all* the  chicken  you  caq  eat\for  $1.69X  and  consumed-  360  ^pieces  " 
^^of  Jchicken  (90  pounds).     Some,  establishments  see  the  person  who  eats 
tob  much,  as  excellent  advertising. 

In  addition  to  catering  to  gallopii?^  gourmands,  restaurants  that 
offer  unlimited  seconds  have  to  deal  with  Individuals  who  stnu'ggle,  put  ^ 
fodd.J  A  manager  of 'a  Shakey's  Pizza*  Parlour  in  California/discovered 
a  patron  walking  out  with  200  pieces  o^  chicken  stashed'^  i^i  a  guita^ 
case^.    'Despite  these,  difficulties,,  the  "all  you  can  eat"/th^me  seems  » 
to  be  gaiiiing7liT/papiil"arl1:y  thrifughoiit  the  restaurant  iiidus try. 


/ 


14.  Anon.^  '"All  You  Can't  Eal.V    Newsweek >     (October  8^,^973),  pp.  B9- 

The  popuj-arity  of  buffets  ^nd  smorgasbords  with^the  eating,  public 
has  inc,reased  dramatically,  over  the  past  few  years.    Restaur^ts  . 
o  specializing  In  "all  you  can  eat  s|>eclals,"  threatened  by,  sky-rocketing 
food  costa  have  had  to  tighten ^their  belts/    Howard  Johnson's  new 
approach  advertises  "seconds  on  the  house"  rather  than  "all  you  can    '  / 
^at."    Some  restaurants  have  been  forced  out  of  business 'while  others  , 
have 'had,  to  raise  prices  as  much  as^l5  percent  since  ^the  first  of  Xhe  ' 
y^ar.  ,  ,       '         '       .  *  '  '  * 

^  / 

15.  Anon.     "Waiters  pn' Wheel."    Newsweek.     (December  11,  1972),  p^  ll6. 

Putting  waiters  on  rollef' skates  may  be  the  answer^ to  increasing 
wditer  productivity  with  two  Eastern  restauratits  pointing ^the  way.  Th^ 
/^ovners  of  La  Nicoise,  a  French  btstrq  in  Washington,"  D.C.'^  hoping  to 
dispel  the  traditional  stuffiness  o^  French^ restaurants ,  placed  their 
serving  staff  on  skates  for  the  dinner  shift,.    Accidents  are  f^,  but  * 
on  one  occasion  a' chocolate  mousse  was  dropped  oti  a  senator.    .An  added 
attraction  is  an  hour  "of  cabaret  held  nightly  performed  by  w/iters  and 
Toaitire  d'-*-all/on  roller  skates..  <  ^         ^  *  // 

The  latest  entry  into.  th6  res^taurant  roller  derby  d^/the  Eighth 
^Street  Gallery,  a  pub-lifee  restaurant  fowned  by  tlie  Horn/dnd  Hardart 
chain,    feoll^r  skating  waiters  were  introduced* as  a  zany  come-^on-,  *but 
the  gimmick  has  proved  to  be  a  prapt'lcal/ innovation,  '  ^ 

»  '       ^  .  •  ;     -    .  ^ 

16.  Anon.    ""Is  There  Really  an  American  Cuisine?'*    Saturday  ReviewA 

Worlcj,  (November  20,  197*3)  ,7pp.;  28-35.,  ..^--.^  .    .  ^ 

-  .       ■.  ' 

This  article^ is, a  colledtion  4^  writings  describing' the  contribution 
.Tnade  by  various  regional  kit/chens  "^tb,  the*  emerging  American  cuisine. 
American  cooks  have  ad^pted/coolcyng  skilly  brought  from  the  oid  World' 
and  those  learned  from  the  Indians  to  utilize  the  new  and  strange 
native  foods;  they  have  also  cfeal!ed^new  cooking,  baking,  and  preserving 
methods.     From  a  tl^^ding  of  the  food ^abits  of  many  peoples,  there  is 
.emerging  a  true  ^nd'  leecogniz^able  Ameraqan  cuisine.  ' 

;  >  '    '   '  /  I  • 

17.  Anon.     '.'Kenhedy  Center:.  3  in^l  Combo."    Institutions /Volume  Feeding, '- 
;      7.0' (May.  1,  1972),  pp, ^8-69; 

Coordination  is  the  k9y       the  Canteen  Corporation's  operation  df 
the  Kennedy  Center's  thx:€^e  re^taura)[its~Promenade  Buffeteria  (a  cafeteria), 
'The  Gallery  (ar(,  intimate  caf^) ,  and  LaGrande  Scene '(haute  cuisine).  ^  All 
meals  (over  I0|,000  a  week)  afe  prepared  ^ in  lone  i^ltra  modern  Kitchen  ^ 
equipped  withytwo^especia]^  designed,  tilting  braising  p'ins  with  cook*ing 
areas  up  to  12  scyuiare  feet  arid  self  tgeneratlng  heating  units.  _buaUty 
standards  {or  food  are^iMentical  in  4II  three  restaurants.    A  . 
/'      An  example  of  thje;  meticulous  coordination  involved  in  Canteen's 
c^p^ratl^n  is  seen  in/the  red  snapper  with  lobster  served  at  La  Grande 
Scene  tiiat,  with' tl?e*  addijijion  of  sh^Tiip  and  scallppfs,  becomes"  the  Seafood  • 
Newburg  for  the  o/llexy    The  ends  of  the  snapper  ,a,r6  utiliz6d[ An  the 
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Creole  sauce  for  the  ca-{eter±a.    To  injure  top  quality  ia-the  cafeteria 
operation,  policy  requires  ti)At  at  least  one  of  the^'chefs  eats  a  meal 
in  the cafeteria  each  niay,  'txecutive  chef  Claude  Bouchet  inspects  the 
cafeteria ,  line  each  moming-;     Staffing  requirements  for  the  three 
restaurant  operations  include  a  cooking  and  preparation  staff  of  25  under 
the  Executive  Chef,  ^0  in  cleaning  a  maintenance,  35  waiters  and  cock- 
tail waitresses,  • 


18,    Vance  A.  Christian,     "Ready  Food  Research  at  Cornell,"    The  Cornell 
Haftel  and  Restaurant  Administration  Quarterly,  3:1  (May,  1962), 
.    pp.'  14-15, 

Christian  reports  on  a  sunT^y  conducted  by  the  School  of  Hotel 
Administration  at  Cornell  University  on  the  production  of  "Ready  Foods"  , 
by  food  manufacturers  for  the  ho-tel,  restaurant,  and  institutional 
market,     "Ready  ^^Qods"  are.jnenu  items  that  are-e-ither*  parti_ally  or 
totally^^epared  an3  require  only  one  production  operation  i€r  serving, 
A  research  progranr^as- established  to  examine  the  factors  of  cost, 
preparation  methods,  and  custdmer  acceptance  of  "Ready  Fcft^^s",  The 
goal  of  the  study  is  seen  as  determining  the  utility         Reaa^^^^Qpds  • 
4rn  helping' rhe  hotel  atid  restaurant  industry^  deal  with  the  probiems— e*- 
inirreasing  lal5or,  food  and  equipment  costs,  and  the  lack  o|^>¥i«Llled' 
cooking  ^ersonnel^ 

I.  Sayles"^^ndJ^v4-  MacLennan 
of^Mass  Product^: 
Order  Food," 

rterly 6 


A  risin^t^ge  "ge^e,  increa 


^ic^  industry  as  ^wK&ife:^j^t 
food  service  operations  in  hoteH 


oods :  _ay^pplication 
Service  Using  Prepared- 
taurant  Administra- 


costs,  low  labof. 


vityv 


and  lack  of  s^^^^i^heip'^ar^  the  di^i^bc.xilti'es  with  which  the~  food_s.er^ 


^re  especially  critical 

ajity^  res^urants ,  This 


article  is  a  preliminary  report  on  a  research  iptcyect  undertaken  by  the 
Cornell  School  of  Hotel  Administration  called  "Ready  ?ohds^-The  Applica- 
tion of  Mass  Production  to  a  la  Carte  Food  Service  \}§±ng  PrepMred^  to  Order 
Food, "^  "Ready  Foods,"  according  to  the  article,  is  a  term  applied  to 
foo^  that  ha^  been  processed  to  the  point  where  it  can  be  kept  for  a 
convenient  period  of  storage.    Such  processing  includes  packaging  the 
food  in  individual  portions,  .         '  •  , 

,      Advantages  of  "Ready  Foods"  are  numerous  and  center  on  the  economies 
of  mass  production.    One  "highly  skilled  chef  can  supervise  mass  production 
of  "Ready  Foods"  with  less  highly  trained  cooks  doings  the  actual  work, 
V'Ready  Fopds"  allow  meny  expansion  at  a  minimum  additional  cost  and 
4II0W  resort  hotels  'and  other  hotels  with  seasonal  p<£aks  and  A^alleya 
in  occupancy  to  utilize  their  facilities  more  efficiently,  "Ready 
Fobds"  offer  ho^^el  restaurant  operations  the  opportunity  to  increase 
salQS  volume  and  profits  as  w^Slas.  to  institute  more  effective  in- 
ventory and  cost  controj,j^:^^included  in  the  article  are  a  list  of  33 
"Ready  Food"  items^^^^^f^n  portion  cost  information  for  various  appetizers, 
entrees,  and  desserts,'  ^        •         '     .       *  " 


20,  H,  Alexander  MacLednanr''''''*^^Jte       Foods  ^seai^  Advances  at  Cornell, 

Cornell  Hotel  and  Restaurant  AdmlTiistratlohyQuarterly ,  8:1 
(May,  1967),  pp.  114-116* 

The  article  states  tha4:i.„.acombination  of  increased  labor  costs  and 
scarcity  of  skilled  culinary  perStm^^ihas  resulted  in  the  limited 
menu  consisting  of  easily  prepared '1^G4S^^Fi*3grilled  items — augmented 
by  a  few  pre-cooked  frozen  foods — purcha&»dsfrom^ood  processors.  The 
Ready  Foods  concept  of  on-premises  mass  jy:oductfc©a,,,of  items  which 

are  than  Individually  portioned  ^n^nf^TT^^^^'^iv^  f"f^irr  nirT^ig  svig^e^ed 
as  an  alternative  to  the  receeding  menu — a  menu  of  even  fewer  choices. 

Research  don6  by  the  Cornell'  School  of  Hotel  Administratidrl,  on  the 
adaptability  jof  variojis  food  items  to*  the  Ready  Foods  Process  indicates 
that  bases  may  be  stored  for  up  to  three  monthsjvirh^o  loss  of  quality. 
Basic  sauces  may  be  kept  for  up  to  five  weeksr_Ih^^t>est^procedure  for 
recipes  requiring  wine  is  to  add  half  the  allotted  amoiinc  of  wilie  before 
packaging  and  freezing  and  thp  remainder  during  reconstitutioii./  Such 
foods  as  french  fried  potat^B^'  or  eggplants  should  be  partially  deep 
fat  fried  before  packaging  and  freezing.    During  reconstitution,  the 
items  should  be  immersed  in  deep  fat,  allowittg  the  thawing-,  heating, 
and  cooking  processes  to  continue  simultaneously.     The  use  of  Ready 
Foods  in  a  demonstration  by  the  Cornell  School  of  Hotel  Administration 
suggests  that  a  27.2  percent  departmental  profit  on  hotel  restaurant 
operations  (without  the  aid  of  the  banquet  trade)  is  possible  as  a 
result  of  the  utilization  of  Ready  Foods.  * 

* 

21.  H.  Alexar^der  MacLennan.     "Ready  Foods."    The  Cornell  Hotel  and 
,         Restaur-aat-  Quarterly^  8:14  (February ,  *1968)  ,  pp.  56-68. 

MacLennan  foresees  the  introduction  of  the  Ready  Foods  concept 
as  a  remedy^ for  the  mounting  red  ink,  the  decline  in  food  quality,  and 
the  radical  reduction  in  menu  selections  in  hotel  food  service. opera- 
tions. Ready  Foods  are  distinguished  from  convenience  and  other 
prepared  foods  by  several  factors.    Preparation  is  in  large  quantities 
and  performed  on  the  premises ^    As  no  more  than  three  or  four  fcx^ds 
are' prepaired  in  any  one  day;  there  can  be  complete  supervision  by 
the  master  chef,  a  return  to  classical  cooking  methods,  and  no  need 
for  synthetics  or ^ood  a^d^t^yes .    Freezing  is  employed  as  the -method 
of  preser^?Sr±<Ht— and^torage,  so  serving  requires  a  simplified  reheating 
pt-ocess.     Single  portion  packaging  prevents  the  quality  deterioration 
that  normally  accompanies  long  periods'^sn  a  steam  table.    Ready  Foods 
prepared  and  packaged  on  premises  can  also  accommodate  Ibcal^  tastes  and 
different  portion  sizes. 

The  adaptability  of  Ready  Foods  t.o  the  demands  of  haute  cuisine  is 
supported  by  the  use  of  recipes  by  Escoffier  in  te*sting  the  viability 
of  the  Ready  Foods  concept.     Start  up  costs  for  the  implementation  of' 
the  Ready  Foods  concept  involves  purchase  of  a  blast  freezer,  increased 
zero  degree  ref riger4tion  storage  areas,  some  teheating  equipment,  and  ^ 
larger  footi  inventories.    Ready  Foods,  through  mass  production,  reduces 
both'food  costs  and 'labor  costs  per  portion  and  helps  avoid  food 
wastage.-  Menus;  can  be  expanded  at  jninimal  costs,  and  such  high  profit' 
items  as  appetizers,  soups,  and  desserts  can  receive  greater  promotion. 
.One  master  chef  can  oversee  the  entire  •ptogr^in  of  food  production  and 
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exercise  close  supervision  of  the  few^items  prepared  each  day^ 
Classical  recipes  'or  the  chef  *s*owa  recipes  can  be  inrcorporated,  and 
all  recipes  can  start  with  fresh  foods.    Local  tastes  can  be  catered 
to  TDore  readily.    Finally,  greater  accuracy  can  be  attained  in  cost 
figures  for  food  productioji^and  inventory  control. 

22.     Charles  K.  Sherck,  "Changes  in  Food  Consumption  Patterns."  Faod 
Technology,  25  (September,  1971),  pp.  50-52. 

The  author  examines  changes  in  food,  consumption  patterrvs^-^-^Cur-" 
rently  the  food  segifice  segment  of  the _fcod  industry  (both  institutional 
and  restaurant)  accounts  for  30  percent  of  the ^American  consumer's  food 
dollar,  and  this  figure  is  expected  to  increase  to  50  percent.  Within 
U>e  institutional  market,  rising  labor  costs  and  lack  of  twined  food 
service  personnel  have  caused  a  marked  increase  in  the  use  of  conven- 
ience" foods,  frozen  entrees,  premade  individually  wrapped  sandwiches, 
and  other  pre-prepared  items.    A  growing  trend  in  hospital  feeding  is 
the  elimination  of  food  preparation  as  a  part  of  the  hospital  function. 
I^ood  is  prepared  in  individual  serving^ar  off  site,  then  shipped  to  the  ^ 
hospital  where  it  is  reheated  in  micr^ave  "ovens .     School  lunches  are 
expected  to  increase  from  4  billidn  t/o  8  billion  by  1976,    Within  the 
restaurant  sector  of  the  food  servi^  industry,  fast  fopd  outj^ets^how 
the  fastest  rate  of  growth. 

Socio-economic  trends  that  will  affect  the  food  servide  industry 
include  educational  level,  income,  travel,  ur-banization ,  leisure  activities 
number  of  housewives  working,  disapjl^arance  of  the  family  ipeal,  and 
disapj)earance  of  the  thre'e-meal-per-day  regimen.     Emphasis  on  the  slim 
trim  look  by  the  young  and^ educated ,  concern  for  health,  and  increasing 
emphasis  on  nutrition  and  nutrition  education  will  also  have  major  im- 
pacts on  the  food  aervice  industry. 


Marketing  ' 

23.  Anon.     ''McDonald's  for  Breakfast?    We're  Working  On  It."    Advert  is  irig 

Age,  43^  (September  IM  1972),  p.  52. 

McDonald's,  the  hamburger  fast  food  franchiser,  has  begun  test  , 
marketing  breakfast  at  some "of  its  outlets  located  in  Chicago,  Pittsburgh, 
and  Washington;    The  new  menu  item  is  a  fried  egg  served  on  a  muffin. 
The  article  suggests  that  it  is  doubtful  that  it  will  be  seen  nationally 
-at  every^ McDonald's  outlet  as  there  are 'over  2,000  outlets. and  some 
franchisees  may  reject  menu  additions.    Another  addition  to  the  McDonald's 
menu  is  the  Tripple  Ripple,  a  three  flavored  cone,  frozen  hard  enough 
so.  that  it  can  T)e  purchased  with  the.  rest  of  the  meal  and*  be  soft 
enough  to  eat  when  it  is  ti^  for'«  dessert.  •  - 

24.  Anon.     "General  Mills  Opea  First  Betty  Crocker  Restaurant  in  Dallas." 

Advertising  Age,  40    (July  28,  1969),  p*  74.' 

General  Mills  is  .opening  the  first  ojE  its  Betty  Crocker  Tree  Hotise 
Restaurant  and  Bake  Shops  in  Dall^as  in  Novemeber.,  1969*    Four  additional 
test  restaurants  are.  planned  for  openings^by  Jutle,  1970,  in  various  parts. 


of  the  comtry.    The  Dallas  operation  will  sell  various  baked  goods  and 
20  different,  kinds  of  coolcie5„and  will  include  a  cater-counter  to  sell 
takeout  foods  for  lunches.  ' 

25.  Anon.     "Pre-printed  Coupon  Insert' Results  Told."'  Editorial 

Publisher,  104    (July  24,  1971),  pp.  31-32., 

The  article  outlines  in  detail  the  use  of  the  pre-printed  coupon 
insert  advertising  campaign  conducted  for  Arby's  Roast  Beef  Restaurants. 
The  campaign  catered  -on  getting  the  customer  to^  try'  an  ifeby's  roast 
beef  sandwich.    To  this  e^d,  he^was  induced  by  the  offer  of  a  free  milk 
shake  with  each  sandwich  ptirchaie  and  a  coupon.    .The  campaign  had  a  20 
percent  response.  ^  

26.  Anon.     "Burger  King  Drive  Has  $1,000,000  Promotion  Tag."  Advertis- 

ing, Age,  42  (September  13,-1971),  p.  2. 

Burger  King  Corporation  has  budgeted  $1,000,000  for  a  Saturday 
morning  and  prime  time  series  advertising  campaign.    The  network  drive' 
will  be  primarily  directed  toward  a  Saturday  children's  series  and  will 
introduce  a  new  animated  consumer  s,pokesman  dubbed  "The  Buirger  King" 
and  a  new  theme  "where  kids  are  king."    In  addition,  six  million  theme 
book  covers  will  be  distributed.    This  new  campaign  indicated  a  shift 
in  emphasis  from  the  adult  market  to  the  children Vs  market.  Burger 
King  entered  network  TV  in  the  spring  of  1971. 

27.  Anon.     "Pizza  Hut  Has  Basketball  in  '72  Ad  Plans."  Advertising 

Age,  43  (April  17,  1972),  p.  85. 

Pizza  Hut,  Inc.  moves  into  national  advertising- with  plans  for 
1972  centered  on  sportfe  and  especially  on  its  sponsorship  of  a  college 
all-star  basketball  classic  carried  by  120  TV  stations  across  the  country 
Computerized  ballots  are  available  in  local  Pizza  Huts.     The  special 
will  include  18  minutes  of  commercials.    Pizza  Hut,  Inc.  is  relatively 
new  to  national  advertising;  its  first  campaign  "began  in  1970. 

28.  Anon.     "Shakey's  Opens  Its  Big  Ad  Guns  on  Hamburgers,  Chicken." 

Advertising  Age,  42  (December  27,  1971),  p.  3 

Shakey's  Pizza  Parlors  mounts  a  new  advertising  campaign 
designed  as  a  frontal  attack  on  the  two  leaders  in  t6e  fast  food  business 
McDonald's  and  Kentucky  Fried  Chicken.    The  strategy  is  to  allow  these 
two  giants,  with  advertising  budgets  of  $25  million  and  $10  million 
respectively,  to  convince  the  American  family  to  go  out  and  eat^  at, 
wbich  point  Shakey's  hopes  to  persuade  the  family  that  there  are  better 
'alternatives  to  hamburgers  and  chicken.    The  1972  budget  is  set  at  $3 
million.       ^  ,  " 

The  theme  cff  the  ad  campaign,  "Shakey^s  Feeds  You  Fun,"  projects 
Shakey's^ as  a  cross  betwe'en  a  family  eating  place  and  a  beer  hall  with 
heavy  Gay  90 's  motif. 

29.  Anon.    "Church's  Initial  Campaign  Tests  in  Dallas — Fort  ^orth." 

Advertising  A^e,  44  (June  25,  19^72),  p., 31. 
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Church's  Fried  Chicken,  Inc.,  with  500  outlets  in  ^-i  states  will 
^-launch  its  first  advertising  campaign  in  June  of  1973.  '  Church's  dis- 
tribution ^strength  is  mainly  in  the  Southeast  ^and  Southwest.    The  ini- 
tial test  will  utilize  radio  and  TV  in  the 'Dallas-roft* Worth  area.  The 
theme  of  the  advertising  campaign  will  be  "The  golden  test  of  Church's 
comes  ringing  through.'/    Text  expenditures  are  expected  to  exceed 
$200^;rOOO  in   €  12-month  period: 

~'» 

30-    Anon.     "Pup  'N'  Taco  TV  Stresses  'Fun'  Image."    Advertising  Age, 
42' (Septenber  7,»  1971),  p.  18.  ^ 

^     Pup  'n'  Taco  Drive  Up,  operator  of  50  fasj'fbod  outlets  in  the  ♦ 
Los  Angeles  area.  Initiated  a  $100,000,  five-week  TV  spot  campaign 
oriented  toj^ards  promoting  hot  dogs  and  tacos  as  fun  to  eat'.    Hot  dogs 
are  seen  as^associated  with  such  "good  times"  as  ball  games,  picnics, 
and  circuses.    This  is  the  chain's  first  major  advertising  campaign. 

31*    Anon.     "Xjvt^piational  Pancake  House  TV  Spots  Use  Grid' Action.  " 
Advertising  Age,  42  (September  27^  1971),  p,  8. 

International  House  of  Pancakes,  Inc.  initiated  an  advertising 
campaign  for  the  1971  football  season,  to  promote  sales  of  official 
miniature ^helmets  at  participating  restaurants  in  the  national  chain. 
Television  spots  in  90  markets  plus  full  page  "advertisements  in  Boys 
Life  ^nd  Scholastic  will  be  employed.     Seven  advertising  agencies 
served  cooperative  groups  of  franchise  owners  in  coordinating  and 
supplementing  national  materials.     Budgeted  expenditures  for  the  In- 
ternational House  of  Pankcakes  adv^ertising  .program  in  1971  wereV$l,000,000 
and  $10,800,00Q  when  local  cooperative  efforts  were  added. 

32*    Anon.  "New  Concepts  ^Work  for  Steak  and  Brew."    Advertising  Age,  44 
(Agril  9,  1973),  p.-  46,  ' 

The  success  of  Longchamps,  Inc.'s  Steak  and  Brew  chain,  which  has  " 
expanded  to  50  .locations  within  the^^heavily  populated  East  Coast  cor- 


ibuted  to  its  emphasis  on 
eak  and  Brew  outlets  are 


'flridor,  can  be,  accotding  to  the  article,  att 
the  preferences  and  budgets  of  tlie  }|oung.  S 

designed  wij^h  an  English  jpub  motif ~^nd  with  neavy  emphasis  on  informality- 
"a  casual  place  wheJre  you  can  almost  hang  out."    The  menu  is  limited  so 
that  the  check  won't  get  out  of  hana.'    Furthermore,.  Steak  and  Brew 
employs  the  concept  of  unlimited  l^read  and  salad,  plus  all  the  beer/  . 
wine,  or  saagria  a  aerson  can  drinkj    As  a  result,  .Steak  and  Brew's 
clipntele  is  the  young,  the  working-class  family,  and  surprisingly,  the 
upper,  class  at  leisujre  tj.me»    Average  sales  for  the  29  company-owned 
units  ^is  $950,000 — ajll  at  locations  yhere  restaurants  had  previously 
failed ♦  ^' 

33.    Anon^    "Two  Admen  Customers  of  Tea  Room  Create  Ads  for  Owner,  Fee 
is  Food."    Advertising  Age,  40  (November  10,  1969),  pp.  78,80.'' 

This  article  discusser  an  advertising  campaign  for  a  mid- 
Manhattan  ^restaurant,  the  Russian  Tea  Room*    The  campaign  was  designed  to 
change  the  image  of  the  restaurant  from  t^t  of  finder  sandwiches  and  , 
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petits  fours  to  that  of  a  sophisticated  specialty  re^.taurant.  Full 
page  ads  in  the  New  Tork  Times  emphasized  menu  ep€rees,  and  the  reaction 
has  been  impressive.    The  campaign  was  creat'ed/by  two  advertising  firm 
executives  as  a  "due  bill"  arrangement  (that:^s,  in  return  for  food  and 
services  from  the  restaurant) , 

34.    Anon/    "jQus}:omers  Know  More  About  You:    Are  You  Learning  Ab.out  Them?" 
Iristitutio,ns,  (April  15,  1973),  pp,  68-79. 


Patron  research  often  deals  with  demographics  rather  than  patron 
attitudes*    New  research  services  can  expand  these  boundaries* with  such 
methods  as  a  patron  dairy  approach  or  behavioral  research,    A  customer's 
reasons  for  his  choice  are  often  multiple  and  complex.    Food  services 
can  only  benefit  from  a  fuller  knowledge  of  the  customers  and  their 
preferences, 

^  Burger  Biggie,  a  carry-out  franchise  chain,  found  that  its  position 
of  a.re^  dominance  was  beginning  to  decline.    Using  market  segmentation  .to 
get  ar  the  causes  of  then  decaying  popularity,  they  were  able  to  define 
cleanliness  and  hig^  prices  as  the  areas  needing  improvement,  The^ 
embarked  on  a  program  of  positive  corrective  action  and  subsequently 
began    to  regain  the  market".    Market  segmentation  can  be  effective  not 
or^  in  such  defensive  action,  but  also  to  probe  the  market  ability  of 
new  concepts  or  new  avenues  for  existing  operations. 


35,    Francis  R,  Salla,     "Computer  Evaluation  of  the  Restaurant  Site," 
Cornell  Hotel  and  Restaurant  Quarterly,  (November,  1968),  pp, 
25t3r 
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This  artticle  reports  the  use  of  a  computerized  mathematical  model 
to  aid  in  sice  selection.    Quantitatively,  factors  incorporated  in  this 
model  include  population,  income,  advertising  budget,  number  of  com- 
petitors, and  traffic  volume.     Qualitative  factors  such  as , neighborhood 
chairacteristlics,  ability  of  the  manager,  and  .site  visibility  are 
quantified  wiph  a  1  -to  -  10  scale.    Five  models  were  originally 
constructed  f|j)r  (1)  general  restaurants,  (2)  drive-ins,  (3)  hamburger 
plades,  <4)  ^caf^eterias ,  and  (5X  specialty  restaurants.  Subsequently 
a  sixth  model Jf or  highway  restaurants  was  developed,  and  specialized 
models  were  cdnstructed  for  a  number  of  franchised  restaiirants.  Actual 
empirical  valu|es  (such  as  traffic  count:    12,000;i  the  number  of  ^parking 
places;  or  distances  to  motels)  are  substituted  ih  a  complex-  set  of 
equations.     Computer  solution  of  these  equations  results  in  a  dollar 
volume  jirediction  that  has  so  far  bedn  highly  accurate.    The ^ model  is 
useful  not  only  in  ^electing  new  sites,  but  ^Iso  in  evaluating  current 
operations  and  analyzing  potential  |or  ne^  volume.    The  accuracy  of  t?le 
input  data  is  of  critical  importance!  *  >        '  - 


p. *  Fast  Food  and  .The  , Specialty  Restaurant 

36.    ^(noTi.   -"Restaurant  Industry,"    The  Wall  Street  Transcript,-  XLII: 
7  (November  12, '1973),  pp.  34929-25008.  '  "  ' 

"  •    . >- .      .  -  p   ■      • '. 

.'A  roq^d  ta^le  discussion  presents  the  views 'of  fivl*  seourity.'^nalyjts . 
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who  have  specialized  in  the  restaurant  industry."    The  participants  are 
Alice  J.'IBradie  (Paine,  Webber,  Jarfkson  and  Curtis ,  Inc.) ,  Carl  F. 
DeBiase  (Moore  and  Sehley,  Cameron  and  Co.),  Richard  Reiss ,  Jr.,  (Hayden 
Stone,  Inc.),  Alfred  L.  Simon  (Sanford  C.  Bernstein  and  Co.),  and  Janet 
W.  Tanner,  (Aetna  Life  and- Casualty  Insurance  Group). 

.37.    Alice  J.  Brody.     "MapDonald/ s t    A  Security  Analysis,"  Research 

Department Paine ,  Webber,  Jackson  and  Curtis  (1973) 

»  • 

»       Virtually  every  market  MacDonald's  has  entered,  from  rural  to 
urban,  has  proved  successful  and  now  accounts  for  an  11  percent  growth 
compounded  since  1961.     Revenues  are  derived  from  licenses,,  rentals, 
service  fees,  and  operations.   ^Food  sales  estimates  are  accounted  for 
as  follows:'  hamburgers,  49  pIVcent;  french  frieSj  15  percent;  fish 
sandwiches,  7  percent;  beverages,  23  percent;  and  desserts,  6  percent. 
Food  costs  typically  range  from  36.5  percent  to  37.5  percent  of  sales. 
Daily  inventory  assists  in  maintaining  minimum  waste.     Payroll,  assum- 
ing a  $2.00  minimum  wage,  is  $300  per  day  with  payroll  cost  accounting 
for  approximately  21  percent  of  sales.    Advertising  and  promotion 
requires  4.5  percent  of  sales  with  1  percent  going  for  national  adver- 
tising and  *5  percent  for  in  s!tore  promotion.     Prospects  for  MacDonald's 
continued  growth  in  sales  and^profits  appear  bright,  but  the  fast  food 
competitive  environment  is  becoming  increasingly  more  difficult  with 
only  the  best  run  firms  s.urviving.    MacDonald's  expansion  is  seen  as 
virtually  self-funding  because  of  high  profits  and  favorable  cash  flow. 

«^ 

38.    Richard  Reiss,  Jr.    The  Specialty  Restaurant  Industry.  Research 
Department,  Hayden  Stone,  Inc;,  (February,  1973). 

Reiss  sees  the  specialty  restaurant  as  having  four  b^aric  sets  of 
characteristics:     (1)  commori  ownership  bonds;   (2)  cen^p^izedj  control 
with  decentralized  management;   (3)  easily  recognisable,  proven  Jt'ormat ; 
and  (4)  competitive  prices,  limited  menus,  and^iow  labor  content.  « 
Within' the' overall  specialty  restaurant  fopirt^,  he  sees  four  cate/ories: 
(1)  /ast  food,  (2)  coffee  shops,  (3)  dinner  houses,  and  (4')  misceXLaneous^' 
Six  factsr  are  crucial  to  tsjie  success  of  a  specialty  restaurant:     (TL)  * 
real  estate  and  site  selection  and  development  expertise;  (2)  access  y 
to  permanent  capital  for  new  unit  expansion;   (3)  creation  of  material 
or  regional  franchise  (br^ntf)  through  standar^zation  of  operating^^ 
^  procedures  and  stand^pds,  national,  regional,  apd  local  advertlsitig 
and  marketing  J.  (4-)''"^perior  management  training  and  com^g^^cion 
programs;   (5)  s^ict  operating  and  fiinjftclal  contrc^lr-^focedures ;  and 
(6)  the  disG^line  to  stay  with  a'proveh  opefay^rfg  format  and  r^stfict 
exp an sjjWT'^o  manageable  proportions.    Reiss  t^iews  five  firms  In^ 

MacDonald'^,  Sambo's,  and  Pizza/Corpcfrat Jton  of  America,  Denny's^ 
and  Eknerfeons'^  Ltd.  ^ 


39.    Douglas  ♦J.-J  Tigert,^  RichaM^  Lathrop,  and  Michael  Bley.      The  Fapt 

"Pood  Franchise."    JtPurnal  of  Retailing,  (Spring,  1971),  pp. 
.    • '         8>90 .  *       ^  ^         ^  •  . 

^  :  •  '     ^      •  •  V  ■ 

In  January  ,^  ^1969",  a  25-page  questionnaire  was  mailefd  to  a  panel 
of  1000  homeinakers.    The  85  percent  returns  gave  information  on  fast 
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fopd  chicken  purchases,  arid  a  well-defined  demographic  profile  of  the 
.Tieavy  user  emerged:    a  full-time  woricer;  young;  in  a  family  with  slightly 
more  children  than  the  sample's  average;  and  in  a  family  with  a 
significantly  higher  family  income  than  sample  average 'but  with  ayerage 
educational  and  occupational  status.     Further,  data,  regarding  life  style 
indicate  a  homemaker  who  seeks  excitement,  is  concerned  with  how  she 
looks,  is  less  concerned  about  homemaking  and  cooking,  is  not  particular- 
ly oriented  toward  her  home  and  children,  and  is  active  socially.  The 
authors  conclude  that  "she  is  the  stereotype, of  .our  modern,  suburban 
housewife," 

40,     Leon  P,  Ullensvang,     "Food  consumption  Patterns  in  the_7.0^s,"  Vital 
Speeches  of  the  Day,  197a,  pp,  240-246,  ' 

The  past  decade  has  been  a  period  of .remarkable  change,  especially 
evident  in  our  changing  food  patterns.  '  The  consensus  prognosis  for  the 
1970 *s  is  continued  change.    Rising  education  and  income  levels,  greater 
mobility  and  leisure,  the  growing  number  of  working  wives  and  the  de- 
velopment of  technology  and  mass  media  will  ali  have  a  tremendous  impact 
on  our  food  habits.     Family  meal  patterns  ■  are;;.rapidly  changing  while  the 
quest  for  convenience  and*  greater  diversity  cont^hue.    The  ways  in 
which  food  is  acquired  and  prep^ed  are  also  changing,  with  growth 
occurring  in  large  chain  unit^,  small  convenience  stores  and  away  from 
home  feeding,  x  .  * 

The  basic  forces  which  will  affect  product  success  in  the  future 
are  hedonic  satisfaction, ^convenience,  changing  meal  pa«:erns ,  and 
eagerness  to  try    new  pi;oducts  regard'less  of  their  origin.  Consumer 
needs  will  be^more  intellectual,  reflecting  new  life  styles^and  the 
affluent  mentality.    Marketers  must  be  quick  to  spot  changes,  irtterpret 
them  into  meaningful  products  and  services  and  deliver  thfese  products 
in  such  a  waj^  as  to  elicit  positive  responses,  y^. 


41,    Anon,     "Reco'rd  Results  on  the  Menu,"    Financial  Worldu  jCMay.  16^ 
1973),  p,  23.,  '  \ 


One  firm  that  has  successfully  capitalized  on  the  fame  of  its 
owner  is  that  of  Gino's,  Inc.  owned  in  part  by  Gin6  Marchetti,  a  star 
defensive  end  with  Baltimore ^Colts,     The  company  which  ha^  342  units,- all 
company  owned,  is  located  mainly  in  l^aryland,  eastern  Pennsylvania, 
Delaware,  Wew  Jer§ey,  and  the  Washington,  n,C,  area'.     Its  menu  .consists 
of  Colonel  Sander  *s. Kentucky  fried  chicken,  hafllburgerdf,  and  other  ^ 
complementary  fast  food  items, \  Sales  in  197^  were  12a  million  dollars, 

'  Attempted  expansion  into  Connecticut  and  the  highly  competitive 
Los  Angeles  market  resulted,  in  a  1,8  million  doila'r  xoss  when  the  ^ 
company  divested  itself"  of  the  21  unprofitable  units  in  these  states  -ip 
1^71,     Gino's  no>7  concentrates  on  its  mid-Atlantic  marke't.  Expansion 
plans  center* on  Rustler  Steak  Houses,  6con9my  steak 'houses ,  .and  en- 
couraging results  with, the  22  units 'presently  in  operation  have  led 
th*e  company  to  project, the  o^ing  of  260\additioanl  Rustlet  restaurants 
in  1974  and  1975.     First  quarter^ earnings  in  1973  were  a  43  percent' 
year-to-year^'advance  on  a  25  percent  sale  gain. 
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Anon.     "FF  Helps  Feed  Vacationers  at  Disney  World  Complex."  Quick 
Frozen  Foods ^  (February,  1972),  p.  35- 


Disney  World,  the  $40p  miltix>n  entertainment  complex  about  20  miles 
southwest  of  Orlando.  Florida  is  the  fast  food  company's  Nirvana. 
Designed  to  be  self-contained,  Disney  World  will  include  fiye  hotels 
and  enough  restaurants  to  feed  the  thousands  of  hungry  tourists  expected 
to  stream  through  the  entertainment  complex  when  Phase  I  of  its  building 
program  is  completed.    Fast  food  companies- already  involved  are  the 
kitchens    of  Sara  Lee  which  operates  an  old  fashioned 'bake  shop  on  " 
Main  Street  U.S. A*  and  the  Florida  citrus  industry  through  its  Sunshine 
Pavilion. 


43 ,    Anon .     "The-Bigger  Jhey  Are . 


Forbes  (Gjibruary  15,  1972)  , , p.  21. 


The  article  examines  the 'giant  $2.4  billion  food  conglome'r-ate 
General  Foods '  rptreat  f rom^hfi^-Jfast  foods  industry.     The  corporation 
announced  th^^losing  of^iill  of  its  70  Rix  Systems  Inc.  hot  'roast  beef 
restaurantjs^rui  the  tipping  of  at  lopst  100  o6  its  1,200  Butger  Chef 
units^' 

aspns  given  for  failure  Were  the  inability  to  attract  Customers 
into/Rix  stores  aAd  the  loss  of  key  top  management  personnel  in  both 
R^^and  Burger  CRedliyisions .    Adding  to  General  Foods'  woes  was  its 

iscovery  tha-t  long  term  lease  committments  are  debts,  especially  if 
^the  store  fails.    Pre-tax  losses  for  GeneAl  foods  in  its  fast  food 
ventures  totaled  $83  million,  or  nearly-^We  dollar  per  share  ^fter 


!'/  taxes . 


44.    Anon,     "Kix,  Burger^hef  failures*  leave  GF  with  ^a  Bad  Taete." 
.-^Advertising  Age,  43  (February  21,  1972),  p.  130. 

Difficulties  in  General  ^'oods  fast^food  outlets^ave  resulted,  in 
the  closing  of  all  70  of  the  Rix  Roast  Beef  restaurants  and  over  100 
Burger  Chef  units.    GF  acquired  Burger 'Chef  in  1968  at  which  time  there 
were  700  units,  20.  percent  o^  which  were  company  owned.     By  1971  there 
were  1,200  units^and  34  percent  were  company  owned.    Despite  a  "new 
j^strong  m^agemen^tf  |team"  installed  by  GF,  a  $47  million  net  loss  write 
0|ff  in^he  third  quarter  was  found  inevitable ^^•^ 

sneral  Foods'  difficulties  in  the  fast -food  industry  has  been 
attp^buted  to  inexperience  in  the  £ield,'  ariii  the  loss  of  key  executives 
ii>/the  Jlix  and  Burger^hef  Systems.  -     ^  ' 

Anon.  Done  I*'    Forbes  (Jun'e  1,  1^73);  pp.  32-34. 

Th^  article  deals  with  a  recent  situation  in  which  Dunkin  Donuts, 
\1  million  in  sal-es)  the  f raneh1:Bft--i^d  outfit,  fired  its  certified 
Lc^a:6countant,  Price  Waterh(iuse,  a  prestigious  "Big  Eight"  CPA  firm. 
Waterhbusfe  had  insistedsJ>ha^\Dunkin  Donuts  adopt  a  more  conserva- 
tive accounting  procedure  for  interest  on  short  tern  notes.  Upon 
opening  a  rfew  shop^  Dilnkin  Donuts  generally  borrow*ed  money  to  cover  .all 
Construction  and  'equipment  expenses  usually  in  the  form  of  a  seveh- 
year  note.  Interest  on  the  note  was  divided  equally  over  seven  years, 
rather  than  treated       a  tradi^^^^mal  mortgage  (i.e.  initial  high* 
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interest  payments  declining  over  the  life  of  j;Ke^i^rtgage)  /   This     '  \ 
accounting  fcolicy  inflated  reported  eajrftings  4  percent  in  1970,  9 
percent  in  5.971,  and  11  percent  in  1972.    As  Dunkn  Donuts  is- fti  the 
midst^ of  rapid  expansion,  the  inflation  of  reported  earnings  woqld 
increase  at  even  a  greater  rate.    Dunkin  Donuts  #made  the  suggested 
change  in  accounting  practice  and  then  fired  Price  Waterhouse. 

The  Securities  and  Exchange  Commission  now  requines  the  filing  of 
Form  K-8  when  a  corporation  changes  auditors.     The  corporation  must 
report  the  change  and  file  a  statement  listing  any  material  differences* 
over  accounting  policy  that  had  occurred  in  the  preceding  18  months  and'  , 
•  whether-  these  disagreements  were  resolved  to  the*  auditor 's  sati'sfaction. 
The  ex-auditor  then  must  file  its  own  affidavit  stating  whether  or  nojt 
it  agreed  with  the  company's  version  of  the  dispute.    Thus  disputes 
between  corporlkjtions  and  auditors  are  now  public,  offering  some  modicum 
of  protection  ^to  the  investor. 

46.  Anon.     "Colonel  Sanders  Spreads  His  Wings."   'Business. Week,  ^(Janu- 

ary  24,  1970),  pp.  47-48.  .  .    ^  . 

Kentucky  Fried  Chicken  is  attempting  'to  scale  the  walls  of  that 
traditional  custom  of  fish  *n'  chips — Great  Britain;  Colonel  Sanders 
Kentucky  Fried  Chicken  has  14  shops  in  Great  Britain,  most  of  them 'located 
in  Lond  on.    The  Bifitish  operation  is  operated  through  a  franchise* 
agreement  with  two  Britishers,  Brian  Balachin  and  Keith  Boorman.    Plans  , 
call  for  the  opening  yf  100  additional  outlets  throughout  the  United 
Kingdom.  ^  ^  * 

47.  Anon.     "General  Mills  Plans'  Brussels  Restaurant.".  Advertising  ' 

Age,  40  (September  22,  1969),  p.  8  ;   '  " "  ^  ' 

General  Foods  plans  to  open  a  fast  food  restaurant  in  Brussels 
this  month  in  a  joint  venture  with  Belhaize,  Belgium's  largest  retail 
food  chain.    The  restaurant  wiH  have  a  limited  menu' featuring  roast 
beef  sandwiches  ^d  will  have  sit  down  and  carry  out  service.  This 
unit  is  the  first  to  be  opene?  under  an  agreement  with  Performance  ^ 
Systems,  Inc.  giving  General  Mills  exclusive  franchisee  rights  to  develop 
Minniq  Pearl  chicken  and  roast  beef  concept's  in  Europe  and  the  British 
Isles;  -An  additional  fast  food"*  restaurant  concept  is  l5e;;Lng  tested  by 
a  General  Mills ^English  subsidiary  which  opened  Smithy's,  a  restaurant  c 
featuring  ^carry  t>ut  chicken  ancW  chips  lot:ated  in  London. 

48.  Anon.     "Wiil  Big  Mac  Meet  Its  Match  in  the  Land  of  the  Rinsing) Sun?'* 
.  '      Forbes,  (May  15,  1973),  pp.  118-13Qr.  / 

•     -The  reputed  fast" food  invasion  of  Japan  Tnay  in  faat  be  a  route  of 
'the  American  corporate  invaders.     The  Japanese -markei  would  seem  ideal 
for  the  fast  food  franchisers — 100  million  people  who  spent  over  $10 
billion  in  1972  in  more  than  ^00,000  restaurants,  mostly  "mom  and  pop"* 
operations.  .  Corporations  lured  by  this  market  include  G*eneral  Foods 
'Burger  Chef,  McDonald's,  Dunkin  Donuts,  United  Brands  "A  S  W,*  International 
Multlfoods'  Mister  Donut,  International  Dairy_Qi^een,  Pizza  Hut /'and 
Britain's  Wimpy  Ltd,    Mister  Donut,  Dunkin  Dohuts,  A  &  W,  and  Wimpy  have 
S^imply  licensed  their  systems  to  Japanese  companfesjwo^rklng  ,on  a*sti:aight 
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royaljty  basis,   *  Burger  Chef  attjempted  to  go  it  alone  with  disastroi 
Vesui^fi/^  Most  other  corporations  have  wisely  affiliated  themse] 
t witlVyJapanese'  trading  companies,         *  '  *  * 

Problems  confronting  American  fast  food  corporationak  in  Japan  are 
miquely  different  from*those  encountered  in  the  U,S,  McDonald '^s  has 
had  to  deal  with  blatant  imitation.     One  loc^'l  hamburger  chain,  Lot^t^sria 
builds  its  outlets  to  look  identical  to  McDonald's  with  the  exception  5f 
name  and  colors.     Shortages  of  skilled  manpower  atid  qualified  franchises 
have  forced  American  coirtf)anies^  to  delay  outlet  op^enings  and  to  place 
incre^asing  emphasis  on  company  owned  outlets.     Severe  beef  shortafe^s 
due  to  government  impbrt  qugtas  and  government  prcftection  of  domestic 
beef  raisers  make  providing  outlets  with  the  required  food  in  fcne 
necessary  quantities  a  significant  pi:oblem,  //^ 

Furthermore,  finding  proper;  locations  for  outlets  pose^^  signiff- 
^cant  problem.    Real  es^tate  is  at  a  premium  in  Japan  and ^<iccessful 
outlet  locations  milst  be  ^-ocat^ed  in  downtovmy^oppir^g'-^stricts.  Pur- 
chase price's  of  la?tid  is  prohibitive  and  reatEl--*^^^  are  beings  driVen.  • 
up  by  competition  among  fast  food'coiripariTesT    Expansion  p]^ns  are^ 
seriously  behind  schedule,  '  *       '  *     \       *         *  f 


E,  Some  Views  of  the  Future  '  >  .        .  '  . 

 '   *  \ 

49,     Ja^  L,  -Doty,    -"Outlook  f*or  the  Restaurant'  Inidustry,"  'Cornell  Hotel 
\.and  Restaurant  Association  Quarter|,,fj^,  (May,  1^1),, pp,  21^22, 

According  to  Doty,  sales  in  the  restaurant  business  have  risen  at 
ah  average  armual  rat^e  of  6,5  percent  s^ce  1965  *as  compared  to  5  ' 
f/ercent  for  expenditures  at  retail  food  stores^.    Luxury  food  service 
accounts  for  20  percegit  6f  the  food  service  industry's  dollar  sales  with 
91  percent,  of  all  establishments  in  tjiis  category  independently  owned — 
indicating  the  viability  of  this  concept,  *  Eightyrtwo  percent  of  all ^ 
restaur.ants  are  located  in  downtown,  areas  while  the  major  papulation 
shift  Kas  been  to  the  suburbs".    Difficulty  Commuting  back  to  the  city 
at  night,  fear  of  crime,  and  high  prices  Have  forced  many  restaurants 
to  shift  their  emphasis  %o  the  lunch-hour  customer*    ?Lising  prices, 
shortages  of  skilljed  labor,  low  productivity ,\ and  the  inability  to 
titilize  saving  devices  have  placed  the  service  intensive  restaurant  in 
financial  straits,  ,  ]    ,  '  / 

The  fast  f^d  fpdnchise.  sector  of  the  food  service  induSvtry  has 
experienced  tremendmis  growth  with  more  than  40,000^iapchise  outlets 
in  1969  accQuntirfg  for  $5  billion  in  sales.    HoweveJ^^e  fast  ^ood 
franchise  sector  also  has  |>een  having  difficulties.    Among  the  causes 
are  (1)- the  exploitation  of  thd  franchise  concept  by  promoters  long  on 
marketing  e?cpej>txse  but  short  on  food  S;ervice  experience;  (2)    *o  ,  "  ♦ 
admin  is  traMA?;e  and  financial*  know  how;  (3)  the  acceptance  of  unqualified 
recruits ^.in^att^mpt  to  boost  franchise  sales  and  (4)  the  substitution 
of  fran<fhising  f or- ra^n^gement  talent.    In  the  scramble  of  franchise 
expansion  there  his  been  much  inept  choice  of.  sites*    The*  neglect  by, 
the  parent  corporation  of  ^established  franchisees"  has  led  to  franchisee 
revolts  arid  the  withholding  of  royalties.     Further,  questionable 
financial  practices  and  accounting  systems  hav^  misled  inv'e^t*ors  about  ' 
the  actual  financial  position  of  franchising  systems.  « 
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With  a  tightening  market  and  gpvernmant  regulation,  reform*  in  the 
"'fast  foocf  franchise  sector  can  be  expected*     The  authbr  predicts  that 
the  current  80  percent      20  percent  division  in^the/food  service  in- 
dustry between  fast  food^  outlets  and  luxury  e^tablisjiments  will  continue 
to^  widen.     Fast  food  est'ablifehments* can  be  expected'  to^make  greater 
inroads  into  the  retail  food  market. 

'^50.  >Edward/J.  Smith;     "The  Quiet ^  Revolution .  1'    Cornell  Hotel  and  - 
kestaurant .Administration^  Quarterly,   (-May,  1962),  pp. 
TTT.      Z       "  ^  ' 

The  rap»id  revolution  in  the  food  service  Industry  is,  like  an  ice- 
berg, most  powerfully  felt  beyond  ^fp^eyes  of  the  customer — in  the 
kitchen  and  on  the  managerial  levelfe.     Changes  in  the*  restaurant 
industry  ar^e  happening  for  numerous  reasons;  l^rge  rest^urAnt  companies, 
which  are  dncreasin^^l^  number  and  taking  a'  growing*  percentage  of  the 
Toarkef,  are  in  the  be§>ifiosition  to  take  advantage  of  these  changes 
/as  they  have  better  .resoijrces  and  more  capital  available. 

Jhe^  author  draw^  parallels  between  the  evolution  of  the  grocery 
&tore  and  the  restaurant  industry.     The  grocery  store  ^as  balanced 
high  overhead  and  payr^pll  costs  by  exi)anding  sales  volume,  reducing 
customer  services,  and  utilizing  dollecti've'' purchasing*    The  restaurant 
industry  has  only  begun  the  fight  to  keep  payroll  and  food  cos^s^ 
down.     Frozeti  prepared  foods  aa;e  ane  weapon  se^veral  companies  are  try-  / 
ing  in  th^-S  battle*     In  John  R.  Thomp'son's  experimental  cafeteria,  ly 
pertent.of  all  sauces,  entrees,  gravies;  and  desserts^^are  prepared^fn  > 
the  company's  frozen  food  plant.     Customer  reaction  has  been,  fawf^ble,  * 
but  food  cost  reduction  can  be  ascertained  only^ after  the  system  is 
incorporated  on  a  larger  scale. 

♦ 

51,    Roslyn  Willetts.     "Trends  .in  Food  Service."    Food  Technology,  (May, 
1973),  pp.  '99,  102 

^    The,  two  major  trends  in  our  society — (1)  an  increase  in  mechanical 
and  electronic  control,  numbers-oriented  record  keeping  ^and  report  filing,^ 
and  (2)  an  increased  awareness  of  individuality  and  ecology  and  a  desire 
for  organic  food  and  *informal^  living  arrangements — wil^  affect  "food 
service  ;Ln  the  future.    Work  organization  will  incre^ingly  offer  workers 
greater  respoh^^iiilJ^ity  an^  'flexibility,  and  this  wiir  result  in  increased  / 
productivity  and  satisfaction,    Cpmputers  wiH  do/roiitine  work,  particular/ 
ly  in  the  fields  of  food  distribution  and-  plann^g  cyclical  menus.     TJie  / 
greater  emphasis  on  /Ecology  will  occasion  mor^ trash  recycling  and  air  *  ^ 
pollution  prevention  arrangements^.     At£entipfn  to  mo.re  individualized 
nutrition  and  less  organized  eating  patterns  will  result  in  more  individual 
choices  of,  foir  example,  raw  or  lightlv/xoojced  ^f  po'ds .     Preparation  of 
foods  will^^be  simplified,  and  new  coojcing  methods  ^nd  ve'ssels  will  appear.^ 
Preparation  in  large-scale  operatioiTs  make  optimum  u^e  of  labor,  resource* 
^  and  equipment.    Low  priced  microwave  ovens  wiiU  revolutionize  institutional 
feeding.    And  glorified  self--sai4ice  should  increase.    Portable  buffet: 
equipment  will  allow  for  varying  the  food  or  theme  as  will  ^he  change 
to  many  small  dining  roomSy ^ Jeh^vioral  research  and  manipulation  will 
open  many  possibilities,  ^nd  as  "consumers**^  of  these  new  techniques,  the 


public  inij^st  stay  ahead-  of  the  manipulators.  '  ' 

Authur  Co,  Avery,     '*the' Shape  of  Food  Service  to  Came-,"'  Insti'txitiofi/  . 
Volumei  FeediiYgV  70  (May  1,*  1972),  pp-  '83-95.  / 

The  author  skefccHfes  the  shape  of  the  food  service  industry  in^  the 
year  1986.    The  food  projcessitig  industry  will  be  completely  automated. 
One  individual  \j;^ill  be/capable  of  running  a  10 ,000-meal-a-day  commissary. 
Computer  controlled,  automated  equipment  will  run  the  food  processing 
^operation  from  store  room  to  clean  up  as  V^ll  as  take  care  of  inventory 
control  and  the  reordering  process.  <  In  addition,  the  computer>'will  • 
liandle  all  records,  write' all  necessary  business  reports  (including  the* 
annual  report),  forecast  requirements,  and  perform  all  cost  accounting 
duties.         .  .       .  .  ^  • 

y       The  restaurant  of  1986.  will  be  completely  automated.  Customers 
\j±l\  dine  in  a  /computer  manipulated  environment  of  aro^s^tic  arid  visual 
stimuli.     They/will  stand  before  lighted  menus  picturing  various  entrees 
and  punch  out /selections  at  CJrder  sta'tions.    Within  2  1/2  minutes  they 
will  be  seryed/the  mealWia  conveyor  b*elt, running  within  the  wall  and 
stopping  atydie  proper  table.    Dish  bussiftg  commences  upon  the  customer's 
arising  from  his  seat.    Dirty  dishes  mpve 'onto  a  conveyor  belt  within 
an  adjacent  wall\    The  dishwashing  process  is  completely  automated.  A 
200-seat  restaurant  will  require  four  emj)loyees  and  a  manager.  -  Avefry* 
nptes  that  much  of  the  technology  of  this  futuristic^  design  for  19^  is 
currently  available  and  ready  f^or 'implementation. 

Alfred  N.  CaliT^no.and  Allien  Weiss.     "Tlje,  Turbuljerrt^Food  Service 
Industry."    Management  Advisor^  (July-Augusf,  ^1972) ,  pp»  .38-43. 

The  food  service  .industry  has ^changed  tremendously  since  mid-  ^ 
/^century.     The  industry  has  a  -fremendous-  impact- on  the  economy  2ls  it  buys 
almost  20  percent  of  all  the  fc^od  produced  in  t^e  United  States  atid    *   ^  ^ 
accounts  foy  purchaser  of  over*  $700  millipn^  of  ecjtfipment  annually.  *  .In 
turn,  the  industry  is  heavily  influenced  by  the  state  of  the  economy 
and  changing  lif e-rstyles..     It  is  presently  experiencing  a  profit 
squeeze  caused  by  inflationary  pf,essures  and  aggravated  by  consumer  "  j/ 
resistance  to  rising  prices,  rising  labor  costs,  and  painfully  high 
restaurant  rent's.  -       '  *  ,        *  ' 

The  food  service  ^industry 'is' turning  to  convenience  foods  as  th^  ^\ 
principal  s'olution  to  the^rj^fit  squeeze.  ^  These. foods  requite^esg 
^skilled  labQt  'and^  less^l^^&ch$n*  spd^e.    The  systems  apjpri^ach  ^answers  * 
tb^  need  fot  the  coordination  of  all  the  required  functions.        '       ^  * 

/     •  ^  •  •      #  '  r 


54.    Mary  fiValOve.  ,/"Most  People  Have  No  Taste;  It's  B^en  Lost  in  the 

Process./''    The  W4II  Street  ' Journal,  (ApriV  30,'  1974)  ,  p*.  1. 
^  '         *  * 

Food  manufacturers  have  discovered  that  codsume^s  \\a^  become  so. 
accustomed  to  mass  produced , ^artificially  fl^<K)red/ foods  that  spmetimes 
y^eal,  natural  flavors  are  ^ound  to  be  objepxionable,  .^Consequently,  ' 
flavor  designers  are  moving  away  f^'om  a  fresh  flavbr  bias.     This  raises 
the  distinct -possibility  ttrat  tood  .analogs  and  other  manufactured  ^ 
foods,  may^btcome  increasingly  •a'cceptalH.e. 
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55.     Edward  L.  Perkins  and  William  S.  Fenn,  Jr/    "Special  Food  and' 

Equipment  for  the  Food  Service  Industry."    Food  Technology,.  ^ 
<.     '     '    .24  (September,  1970),  p^  970.  *      •  ,  . 

The  food  service  industry  is  experiencing  an -Indus tr-iaij^  revolution, 
substituting  production  line  labor  for  craft  labor  and  substituti^      •  ^ 

^capital  for  labor.    Extensive  change  is  occurring  on  both  the. operational 
and  structural  levels.^  Structural  .change  ±s  primarily  consolidatiofi.)-  \ 
both  horizontal',  and  vertical,  with  an  emphasis  on^  the  "systems  approach. 
The  major  focus  of  the  industry  will  be  on  convenience  foods^  Accord- 
ing to^^a  'recent  survey  by  Volume  Feeding  Management,  up  to  50  percent  of 
the  units  are  already  using  cert'ain  types  of  convenience  foods  and 
the  outlook  for  the  future  .is  a  steady  increase.    Most  outlets  combine 
conveniehce  and  conventional  Soods  in  some  sort  of  "mix^d  system. 
Equifjment.  in  the  next  few  years  will  probably  see  the.  advent  ofn  f all- 
line  suppliers,  the  present  lack  of  which,  is  hampering  innovation  and 

•systems  development.     In.  their  conclbsion,  the  authors  single  out  . 

;  convenience  foods,  ^customijiade  products,  and  miLiltiple  packagirig  dptions  ^ 
as  major  forces  in  the  future.     They  alsp  see  food  techftqloglsts  as  i 
playing  a  vital  role  incompleting  the  food  service^  revolution. 

56.,    Carol  Walek.     "Monorail  M^als.'"    Food  T^chnology^>  (September^  1972) 
pp.  '30-34.  '         '  .       .  • 

-.1  ♦  ^  •  , 

St,  Elizabeth*  Coiranunity  Health  Center  in  Lincoln,  Nebraska,  has 
'Changed  t^ie  traditional  health-care  ^feeding  far  its^  ?J08-bed  unit*  by '"^ 
inst'ituting  Monorail  ^an  ajufomated  cart  transport  system), van  ass'embly- 
^iine-type  kitchen,' and  galleys  on  eaph  floor  equipped  with  microwave 
ovens,  roll-in  refrigerators,  and  other  necessary  appliances..     In  the  . 
main  kitehen,  food  fs  prepared,,  portioned',  wrapped,  and  quick  frozen: ' 
On'  the  day  of  service,  appeti^rs,  salads,. 'and  dessertte  are  prepared. 
Air  items- are*  assembled  on  trays  ^  and  transported  to  floor  galleys  where 
the  final  preparations  are  made.    'Utensi!L%  and  carts  are  cleaned  and  . 
sterilized  before' re-entering  theTcitchen.  ,         -  .       *  • 

This  systenif  provides  ar  wide' range  of ^  se?lectioTis  even  for  patients 
oil  restricted  diets.     It  takes  only  45  minUtes.  to  prepare*  the  meals  for 
the  patients\on  an  entire  floor.    And  food  costs  have  remained 'as  low, 
a^  in  the  more  traditional  systems-*-^ppfoximately  50c  per  meal.     The  — ' 
^u'ality.  and*  variety  of  fopd  available  at  any  hour  of  .the  day  is  seen 
as  arv^  improve^ient  by  both. patients  and^staff, 

57'.     Betty  Ronan.     "A  'Cooking  Street'--Is  It  a  PossibW^^'ood  Prepa^a- , 
^tion  System?"    Journal  of  ~  the' American  Dietetic  A^sociatioji,  -  " 
63  (October, -19/3),  pp.  417  -  418.  ^  \ 

.  On'e  6erman  eq*uipTneut  company. has  .developed  a  "cooking  street,"  a 
llne--up  of' high  .vollime  durable  cookiti^g  equipment  which  1^  totally  , 
automatic  except  for,  the  loading  pf  •bulk  raw  fpod..    The  arrangement  of  ,  \ 
.  the-'eqifipnvBht- Cdeep-fat;^ fryer,"*  ^team^r, 'fv^ater  cpgker,  and  broiler)  is^. 
variable, 'an  d\it  is '.available  in  two  si^es-.    This  6ys"teia:t)ffers 
efficient  use '45f  UitcKeh  rp1ers^onnel--'twb  workers*  can  man  f ive '^pieces- of^ 
equipment  and  in  one  ins^titutiOn '5 ,000  gue$tk*were  served  by  a^  staff  of 
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nineteen.    The  system  may  be  used  to  prepare  food  for  .immediate 'Service 
in  which  case  it  is  automatically  transferred  to  heated  containers  and. 
conveyed  tcr  the  distribution  pointy  or  it  ma^  prepare  food  for  freezing ^- 
to  be  rehfeated  later,  often  at  a  "satellite  location.*'    This  seems  to 
be  the  trend  in  Germany.    After  cooking,  the  food  is  automatically  weighed 
into  steamtable  pans,  covered,  quick-f rozen, .^nd  stored. 
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FOOD  PROCESSING  AND  PREPARATION  EQUIPMENT 
AS  IT  SHAPES  THE  FUTURE 
)F  FOOD  SERVICE 


Introduction 

The  operation  of  food  progressing  and  preparation  equipment  is 
primarily  governed  by  the  rates  at  which*  heat  and  mass  can^B^  trans- 
ferred to  or  from  food.    Therefore,  it  is  appropriate  to  include  with 
this  paper  a  brief  but  technical  discussion  of  the  basic  modes  of  heat 
transfer-conduction,  convection,  and  radiat^l^.^^^J^i^^^he  balance  of 
the  paper  is  much  less  technical,  howevex.  we  h^ve^ chosen  tp  place  this 

/ 

discussion  of  heat  transfer  modes  in  an  Appendix.     In  addition,  we  have 
also  included  a  Glossary  o^  terms  nortdally  associated  with  heat  trans- 
fer and  used  in  this  paper.  \  ^ 

We  begin  with  a  discussion  of  pa^t,  present,  and  future  resea^x^^^ 
adjtivities  in  heat  transfer,  placing  particular  emphasis  on  areas  th^ 
are  of  specific  Importance  in  food  processing  and  preparation.  Then 


we  review  the  equipment  already  available.     In  ,our  conclusion,  we  pre- 
diet  the  impact  of  engineering  technoll3gy  on  ^future  trends  in  food 
preparation  and  processing  equipment  with  particular  reference  to 

,  i 

those  areas  that  require  additional  research./ 
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^  '        .  Research  in  Meat  Transfer 

During  the  past  30  years,  an  extensive  Research  effort  has  been 
undertaken  by  universities,  industries,  and  government' laboratories  to 
further  an  understanding  of  the  basic  phenimen^. governing  nearly  all 
aspects  of  fluid  mechanics,  > and  heat  and  mass'  transf er A  summary 
paper  and  a  projection  of  future  trends  has  been  presented  by  Sabersky 
(41).^  A  great  number  of  these  research  activities  focused 'bn  problems 
associj^^with  tjie  aerospace  and  nuclear  power  industries  where  a 

rise  knowledge  of  these  phenomena  is  essentials  -  Topics'  of  particu-. 
lar  interest  to 'the  food  industry  include        -  '        ^       .  V 

J'C^T^op'^W^S^^^at ion .     Standardized  tests  have  been^veloped 
:ai^^e  determination  of  the/ thermal  conduct ivI^yTSAear^al  dif- 
fusivity,  and  specific  heat/  of  various  food  substanqes,  an4Ui€ 
values  of  these  propertie^  have  been  published ^in  the  technical 
literature.    Extensive  ^(^rlTha^  also  be<ih ^devoted  to  .a  determina- 
tion of  the  radiation  ^r^^^s^f  surfaces.    -In  fact,  there  is 
considerable  interest  at  present  in  the  determination  of  the  di- 
electric  properties  of  foods-  because  of  the  increasing  use  of 
micro-wave  heating, 

2.     Prediction  Techniques  for  Rates  of  Heat  Transfer. »  The  ac-  . 
curacy  of  the  prediction  of  the  ratio  of. heat  transfer  for  complex 
as  well  as  simple  situations  has  greatly  increased  in  the  past 
few  years.     Patt  of  this  improvement  can  he  attributed  directly  to 
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the  availability  of  more  accurate  thermal  property  values,  discussed 

    .  >_    

in  Item    1  above.      ..Significant  improvements  have  also  been 

made  in  our  ability  to  predict  the  values  of  the  convective  .film 
coefficients  for  complicated  flow  systems,  but  more  research  is 
still  needed  in  both  the  areas  of  forced  and  natural  convection 
turbulent  flows.    Although  more  sophisticated  analyti<:al  techniques 
have  been  developed,  the  major  contributions  can  be  attributed  to 
the,  development  of* numerical  techniques  for  the  solution  of  heat 
transfer  problems  and  the  use  of  the  digita^computer  in  perform- 
ing the  calculations.     The  application  of  these  techniques  for 
conduction  heat  transfer  are  well  documentated  in  the  technical 
literature,'  and  they  are  currently  being  developed  and  refined  for 
application  in  the  solution  of  fluid  flow  and  convective  heat 
transfer  ^problems.     These  numerical  techniques  thus  enable  heat 
transfer  rates  to  be  determined  in  complex  geometries  and  with 
variable  tjiermodynamic  properties,  conditions  which  are  often  en- 
countered in  the  commercial  food  industries. 

3.     Simulation  of  Processing  Equipment.     In  food  processing  equip- 
ment, several  different  modes  of  heat  transfer  occur  simultaneously, 
many  times  when  several  different  fluids  are  present.     Examples  of 
such  units  are  heat  exchangers,  evaporators  and  condensers.  -To 
optimize  the  design  of  these  units,  numerical  simulation  procedures 
have  been  established  that  help  determine  the  equipment  character- 
istics at  off-design  operating  conditions  and  its  response  to. trans- 
ient changes  in  the  operating  parameters. 

4/    Instrumentation.     Itejns  1-3  have  dealt  mainly  with  the  predict 
tion  of  rates  of  heat  transfer  and  the  performance  of  heat  transfer  , 
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equipment.    An  evaluation  of  accuracies  of  these  predictions 

can  be  obtained  only  through  a  comparison  with  experimental 
results.    The  development^^of- devices  for  measuring  temperature, 

fluid  velocities,  and  heat  flow  as  well  as  the  thermal  properties. 

noted  in  Item  1  has  been  rapid.    The  aero space,..aif3^ nuclear 

industries  haye-^^n  particularly  concerned  with  securing^c curate 

remote  sensing  devices,  as  werir"as^ data  acquisition  and  analysis 

systems.     Stable  electronic  packages  that  process  signals  from 

thermo-couples  and  thermisters  for  temperature  measurement,  and 

j       hot  film,  hot  wires,  and  laser  Doppler  anemometers  for  velocity 

'        measurements  have  assisted  greatly  in  the  design  of  experimental 

studies. 

Basic  research  into  the  f undamentaJ-S  of  heat  transfer  has  resulted 
*  • 

r 

in  the  introduction  of  many  new  pieces  of  equipment.     The  microwave 
oven  and  the  heat  pipe  are  just,  two  examples  of  'equipment  that  will 
make  a  considerable  impact  on  the  food  preparation  industry  in  the 
future.  ^  ,  , 

Microwave  ovens  have  been  commercially  available  for  several  years. 
Their  energy  is  generated  by  a  magnetron  tube  and  directed  into  the 
oven's  heating  cavities.    The  rapid  reversal  of  the  high  frequency  field 
causes  electrically  polarized  molecules  in  the  food  to' oscillate,  result 
ing  in  molecular  friction  and  heating.     The  key  to  effective^  design  and 
operation  of  microwave  oven  is  to  exclude  all  materials  that  tend  to 
absorb  microwave  energy  from  the  oven  cavity,  other  than  the  food  to  be 
heated •    The  temperature  distribution  in  the  food  will  not  be  uniform 
because  of  local  variation  in  the  di-electric  properties;  thus  local  hot 
spots  will  occur  in  the  food.    These  hot  s{)ots  can  result  in  irreversibl 
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damage  to  the  food  at  these  location.     (Microwave  ovens  are  discussed 

in  more  detail  .on  page  93, )        -  -   

The  basic  heat  pipe  is  a  closed  container  which  c^ontains  a  capil- 
lary wick  structure  and  a  small  amount  of  vapor izable  fluid,    A  sketch 
of  a  heat  pipe  unit  is  shown  in  Figure  1,     The  unit  consists  of  a  heating 
section  where  the  fluid  is  vaporized,      cooling  section  where  the* fluid 
is  condensed,  and  a  wick  structure  which  transports  the  fluid  from  the 
cooling  end  to  the  heating  end,     Extremely  high  rates  of  heat  transfer 
are  obtainable  with  the  heat  pipe,  and  the  surfaces  of  the  units  remain 
at.  an  essentially  uniform  temperature.     The  value  of  the  temperature 
is  controlled  by  the  selection  of  .the  fluid  and  its  operating  pressure. 


\  • 
\ 

\ 


\ 


Figure  1 

Basic  Heat  Pipe  Configuration  (21) 
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Food  Processing  and  Preparation  Equipment  ; 

t        \  ' 

A  discussion  of  equipment  currently  available  in  c^e  food  pro 
cessing  and  preparation  industry  follows  here.     We  also  intend  to 
mention  the  equipment  needed  for  the  storing  and  thawing  of  food. 


ERIC 


Freezers  and  Refrigerators  \ 

Freezing  and  refrigerating  food  products  have  been  predominant 

means  of  food  preservation  and  storage  for  many  years  now.    With  the 
ft 

advent  of  central  commissaries  a,nd  food  satelliting  systems,  however, 
freezing  and  refrigeration  are  being  applied  more  and  more  in  conjunc- 
tion with  the  food  preparation  industry.     Refrigeration  and  the  various 
types  of  freezing  can  be  classified  into  two  categories:  "initial" 
and  "holding,"    Initial  freezing  takes  food  from  it.s  fresh  or  prepared 
state  to  its  frozen -state,  after  which  it  is  held  in  freezers.  The 
various  methods  used  to  accomplish  this  process  are  discussed  below, 
along  with  the  advantages  and  disadvantages  inherent  in  each  freezing 
method.' 

Plate  freezing.     This  method  of  freezing  has  been  commonly  used 
for  many  years  with  few  changes.     The  refrigeration  equipment  is  com^ 
posed  of  an  evaporator,  where  heat  is  transferred  to  the  refrigerant; 
a  compressor;  a  condenser,  where  the  heat  is  ejected  to  the  surroundings; 
and' an  expansion  valve.    The  evaporator  is  located  in  the  walls  of  the 
refrigeration  chamber  and  has  the  lowest  temperature  in  th^  cycle. . 
Plate  freezing  is  a  very  slow  method  of  freezing  because  h6at  jaust^ 
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j:onducted  outward  through  tbe  product,  then  transferred  by  convection 


through  the  surrounding  air  to 'the  refrigerant-carrying  coils  located, 
within  the  chamber  walls.    For  this  reason^,  its  popularity  as  a  meVns' 
of  initial  freezing  is  decreasing  in  favor  of  more  modern,  rapid  methods, 
Plate  freezing  is  still  widely  used,  however,  for  .holding  frozen  foods 
because  it  is^  simple  and  relatively  inexpensive. 

Although  there  have  been  no  dramatic  changes  in  the  plate  freezing 
system,  the  units  on  the  market  now  are  much  more  sophisticated  than 
their  predecessors.    New  refrigerants,  better  insulation,  and  more 


efficient  evaporator  and  compressor  designs  have  reduced  the  amount  of 
room  required  in  a  cabinet  for  the  equipment  chereby  allowing  more 

freezer  space  for  a  given  outer  envelope  volume.         ^  / 

'    :        '  ;  /  ^ 

When  using  these  units  for  holding,  one  must  take  precautions  to 

'     "       •     .        /       /  ' 

insure  that  the  equipment  is  not  left  without  power  for  a  significant 


/ 


sen- 


period.    Many  of  the  new  units  are  equippe^  with  high-temperature 
sors,  telephone  dialing  units,  and  auxiliary  power  supplied  ^ll^^ 

be  switched  automatically  or  manunlly  t^  provide  electricity  for  the 

,  '  -        /  .     "  .  '  9 

freezer.  -        '  %  ^ 

I 

Blast  freezing.     Blast  freezing,,  along  with  other  systems'  yet  to 
be  described,  has  been  dejadt^gngd.  to  accomplish  initial  freezing.  This 

method  utilizes  a  mechanical  syst;em^with  enclosed  refriger'ant  to  pro- 

/ 

vide  low- temperature  air,  generally  -35  F,  to  the  freezing  chamb4r  at 
a  high  velocity  in  order  to  speed_  the  _t£ansf er  of  heat  from  the  pro- 
44igj-.^_jrn  provide  even,  temperature  distribution ^and  maximum  ^xposure 
of  the  product  ,^'B4a|tfreezing  utilizes  a  s^ies  o^^bafl 
Some  of  the  advantages^f  blast  freezing  ^fojlow  here 


1.  High  density, products,  with  a  large  physical  plane  geometry. 
 ^—  —  can  be  frozen  in  a  short  time.'  •  ^ 

2.  Packages  of  various  sizes  can  be  processed    even  when  iater-*  • 
mixed . 

.3.  The  temperature  of  the  air  stream  cail  be  maintained  at  -35  F" 
so  that  the  introduction  of  warm  products  will  not  raise  the 
temperature  of  the  chamber. 

4.    After  the  initial  io^timent  for  equiprjent  and  installation, 
operating  j::osts  are  nearly  "constant,,  except  for  the  cost  of 
electricity.     (The  higher  the. volume  processed,  tjie  lower  the 
unit  cost  for  freezing.) 

There  are  some  disadva^itages  to  this  t&ethod,  however,  and  they 

>% 

follow:  '         /  .  • 

1.  A  large  amount  of  physical  space  is  required  f or  , blast  fteez- 
ing  installation,    ^  , 

2.  Its  large  number'' of  relays,  interconnects,  and  other  electrical 
systems  can  lower  reliability.     IfL  orxe  component  malfunctions, 

the  entire  system  fails. 

^^^^"^^  "  * 

""S.    Leaking  packages  can  cause,  a  mechanical  malfunction.  Careful 

control  of  the. production  line  must  be  maintained  to  eliminate 

*;ieakers,"x 

4.    'Cleaning  is  diffi^^ult.    USDA  inspectors,  constantly  on  diity  in 
major  fopd  plants,  may  insist  at  any  time  that  the  freezer  and  * 

"    •        .  ^  >  .       /  '  /  ^  /' 

convenor  be  cleaned.    The  freezer  cannot  /be  shut  down  during 


/        operation  without  the  -pos^ility  of  f56d  spoilage,  sfi^  clean- 
ing  is  an  expensive  process  involvin/  indirect  labor,  sp.ecial- 


.u  .        '  anti-freeze  cleaning"  solvents,  an^^rfie  possibility  of  fncon- 

veriience-  ^ni-Was4:e^  — .  .  .  .»  >  ^.^^T — ^^-^  ^ 


Cyrogenic  freezing.  *  This  systfem'.  freeze^ -a  food,  product  by  direct 
contact  with  a  liquefied  gas  /  usually-  iji'trogeri*    The  liquid  nitrjDgen  i§ 
Stored  at  a  temperature  below /its' boiling  point 'of  -320  F  ahtf  is  vapptr 
ized  by  heat  absorbed  from  the  .food.    The  rate  of  heat  transfer  i§^ 


greater  than  in  a  BtSs't  ^re^^^  o^cause  the' transfer  medium  is 'a*  Liqui'd 
rather  thayi  a  ga§  and  a  cKange  of  phase  OQCurs*  ^  ^  ' 

In  an  operating/unit ,^/Which  ig  uaua^y  a  continuous,  conveyor-fed  . 
device,  the  product  posse's  thrbugh  a  chilling  zone  into  the  freez-ing 
zone  ^here  It  is 'sprayed  with  ,l±quid^^nirtrogen.^    It"  then  passes  through 
an  eauilibration  zone,  to  "allow  tetn6eratures  ^within*  the  product  to 
equaliz^^,  befo:^  leaving^  the  Unit.  /The  ch^^ing  z^one  is  created  by 
circulating  the  cold,  vaporized/nitrogen  through  that  area  of  the 


chamber.  .      /  ^        •  ^ 

"  ,       The  use  of  liquid  nitrogen  as  an  expendable  refrigerant  has  be- 
come  more  j)ractical  sinAe.  its  cost  -has  decreB^d  ^greatlv^*^  Consequently/ 
the  demand  for  liquid  oxygen  has  increased  -tjeirt^dously  4n  the  past'. 

decade:  *  the  space  prografe  us0s  it  as^a/fock,et  prop^llanj:.    The  steel 

/  *  /  ^ 

industry  has  developed  new  proc4ss^s  requiring  pu^e  oxygen.  %at 
liquid  oxygen  Is  obtained  from^^^^',  yielding       a  by-pr^0diib  ^To-ut' 
three  times  as  much  liquid  nitrogen.  / 

These  are  the  advantages  of  cryogenic  freezii][g: 

1.  Little  space  is  required  for  its  installation  as  compared  to 
a  blast  freezer.  *  X 

2.  Disassembly  and  cleaning  requires .relatively  little  ' effort . 


/ 


'  Dehydration  of         producsft,  during  freezing  iss^ijninimal— rless^ 
4:haa-0-.44%-*of'^prefro^en  (weight.  *    .  ^  •  *\ 

•Its  disadvant^^ges  follows"  ^  ^     '       \  .  '  * 

.  ;.  ,  '    ^      '    '  '   .  ^  ■     '  "  *  . 

1'.     Freezing  costs  vary  accordingt  to  iii^Jut  fate^^  product  ,densiCy» 
and  prodgct  geometry,    posts  are  lowest. with- a  high  input  of 
products  of  a  single  size  and  sh^pe.^     «  , 

2.  Water'vapor,  in.fhV  air.  en  tiering '"^^Tith  the  product  causes  frost-- 
build-up  which  hinders  tl\e*^bperation' of  t)earings,  shafts,'^and 

'    "\      ;.      •  .. 

conveyor p.       ^         '       .       «     •     •  * •     '   ,  • 

3.  Certain  products  ajjd  packaging  materials  are  not  compatible  ,  ^  ^ 

with  cryogen;Jc  freezing Food- paolcaged  in  plastic  pouctifes, 

'•for' instance,  cannot  be  frozen  by  thia  method^ecaus^  the"^ 

plast|.c  canno£*  withstand  th^  -320  F 'teniperature.    JJaterial  in 

>        '       •  <,  'v*      ^   .  *,    .  , 

pans  must  Jia^e  thd  cold  penetrate  the* pan  before  freezing 

begins.''  Thus,  if  possits^e,  the  product  should  be  frozen 

»  *  ^  ,  4 

.J^efore  being  packaged.    .Some  ptoduct^  can  be  over  frozen  and 
become  brittle,  and  singe  many  fbods  can  be  acceptably  frozen 
.  at  -5  F  or  -30  F",' a  lower /freez'irig  temperature  is  wasted. 

4.  After  the  freezer  is  cleaned,  it  muse  be  dried  thoroughly  l>e~ 

fore  using.     (But  forced-apLr  uhits  may.  be  installed"  to  sfVeed 

^    '         *   .   \  ^'      '  * 
the  drying  J  '     '  . 

.     "  V;'  '  *  . 

5.  ^  If  production  stops  while  the»  freezer  Is  *<^p^rating,  s6me\ 

liquid  nitrogen,  is 'ConstaTitly  expended,  whieh  costs  money. 
If  the  freezer  is  shut  down,  restar^:ing  r^equires  considerable 
:t.ime  and  a  good  deal 'of  liquid  nitrogen  to  chill  the  un^tv,  , 
Iimpersjoit  freezing.    Previously  immersioji  freezing  ^was  accomplished 
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by  inmersing  the  product  in  a  mechanically  refrigerated  brine  solu-  ,  ' 
tion.    Food  was  protected  from  the  brine  by  plastic  wrapping  or  a 
metal  container.    The  n^wer  e^ipment,  however,  uses  liquid  Freon  as 
the  refrigerant  ^rid^  operates  in  a  temperature  range^^of^-22  F  to  -35  F, 
Because  the  product  comes  directly  into  contact  with^i^e^old  liquid 
refrigerant,  similar  to  cryogenic  freezing,  the  rate  of  hea^t  transfer 
from  the  product  is  greater  than  in  plate  ^r  blast  freezing. 

Extensive  studies  have  been  conducted  to  investigate  the  safet}^^^ 
of  allowing  .Freon  to  come  into  contact  with  food,  and  the  method  has 
received  approval  from  health  authorities. 

Here  are  the  advantages  of  immersion  freezing: 

1.  Little  refrigerant  is  expended  as  compared  with  liquid  nitro- 
gen.   The  higher  vaporization  temperature  of  Freon  allows  for 
economical  condensation  and  r.euse.     In  various  pla;its  now 
operating,  more  than  99%  of  the  Freon  va^rized  during  freez- 
ings is  reclaimed.  jjl^ 

2.  Moisture  is  kept  out  of  the  freezing  chamber  by  using  the 
"heavy"  Freon  vapors  to  displace  incoming  air.    Any.  water 
vapor  which  does  enter  is  suspended  in  the  Freon  and  removed 
when  it  is  recycled.  ,  ,1 

3.  Because  the  freezer  operates  in  the  -35  F  temperature  range, 
there  are  no  adverse  effects  on  packaging  materials. 

4.  Bksed  on  actual  operating  figures,  freezing  costs^  are  between 
one-fourth  and  one-third  those  for  liquid  nitrogen  freezing. 

The  disadvantages  of  the  Freon  freezing  system  follow: 
1.     Initial  investment  fot  the  unit  is  high,  approximately  twice 
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the  cost  of  the  liquid  nitrogen  system. 
2.      This  method  is  still* being  tested  for  a  wide  range  of  food 

products.    Therefore,  not  all  applications  and  shortcomings 

of  the  system  are  known. 
Individual  quick  freezing  '(IQFJ^    IQF  i^^not  a  different  equip- 
ment system,  but  rather  a  new  approach  to  freezing  certain  products. 
Items  of  small  individual  size,  like  peas,  strawberries,  and  shrimp, 
are  loaded  in  loose  form.    As  chey  pass  through  the  freezer,  they  are 
frozen  individually,  rather  than  in  a  large' block  or  package.  Blast, 
cryogenic,  or  immersion  freezing  can    all  be  used  for  this  process. 
Because  of  the  small  size  of  the -product,  each  individu^'piece 
freezes  rapidly .     Faster  freezing  results  causes  smaller  i^e  cj;ystals 
to  form  within  the  product,  thus  less  cellular  damage  occurs  t?iair--£he 


large  crystals,  farmed  d^ing  slow  freezing,  cause.    This  means  that 
product  texture  improves  and  drip  loss  during  thawing, lessens.  Studies 
have  shown  that  blast  freezing  gives  superior  results  to  plate  freez-\. 
infe,  with  cryogenic  and  immersion  freezing  being  better  yet  (13). 


Thawing  Equipment 

Because  large  quantities  of  many  foods  can  6e  preserfed  for  long 
periods,  freezing  has  become  one  of  the  most  widely  used  packaging 
methodlss^f  our  time.     But  all  too  often,  considerations  of  how  to 
thaw  frozen  food  have  been' ignored,  negating  any  gains  from  the  im- 
proved preservation  freezing  provides.    The  old  method  of  leaving 
frozen  foods  on  a  counter  top  until  they  thaw  is  no  longer  acceptable, 
either  from  the  standpoint  of  qualify  retention  or  sanitation.  Ihis 
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is  particularly  the  larger  packages  in  which  food  is  now 

being  frozen:    by  the  time  the  material  in  the  center  of  the  package 
has  thawed,  the  outside ^has  been  at  or  near  room  temperature  for  a 
considerabl^time^ Jo  overcome  this  problem,  various  types  of  units 
are  available  to  thaw  fo^d^^qirTdfel^.  and  safely.    These  include  con- 
ventional tempering  cabinets  and  newer  microwave  and  vacuum  thawing 
systems.  .  -  ^  ,  * 

Conventional  tempering  cabinets.     Conventional  thawing  utilities 
standard  refrigerators  or  coolers  to  raise  the  temperature  of  frozen 
products  for  subsequent  proces'sing  or  preparation!^  Although  this 
method  keeps  the  food  safely  ref rigerated^^_jjL-caftT^Te""5Tow         may  re- 
quire as  long  as  three*days  for  complete  thawing,  depending  on  t:he  • 


product  type  and  Size..    It  .also  requires  considerable  space  "d^VQjed  to 
^chilled  storage.'  Several  manufacturers  have' developed  refrigerators 
that  serve  the  dual  purpose' of^tandard  refrigeration  and  thawin^_X20)  . 
By  adding  such  accessories  as  auxiliary  heaters  and  fans  to  increase 
air  movement,,  thawing  time- p^n  be  ifeducedL  to^ e tween— ei gh t.  and  twelve^ 
hours  while  a  safe  average  refrigerator  temper afture  oT"  around  40*  or 
45^  F,  which  keeps^  food  Ijelow  40  F^.  is  maintained. 

Microwave  thawing  systems. ♦  This  system  uses  microwave  -power  to 
raise  the  temperature  of  .large'^^&iocks  of  a  frozen  product.  Microwaves 
are  especially  effective  because  tjiey  penetrate  the^interior  of  the  ^ 
package,  rather  than  relying  on  heat  conduction  from  the  surface  do 
-the  center  of  the  block.    This  method  is  generally  applied  ii;i  a  continu 
ous  type  system  where  the  degree  of  thawing  .can  be  controlled  by  con- 
veyor  sp,eed  or  the  microwave  power  level.    On^  manufacturer  claims  that 


6t3-pb\ad  blocks  of  jieef  can  be  tempered  from  -10' F /to  27  F  in  approxi- 
mately five  minut^i  with  this  .system  ('37).      *  ^ 

Vacuum  thawing  syst^s.    One  manufactyrer  ,has  developed  a  unit 
that\uses  heat  released  •'Ky  condensing  steam  to  warm  a  frozen  product 
(2).  ^  Because  of  the.  low  pressure  witlijta  the  chamber.,  the  sream  -remains 
at  a  temperature  of  -68  F  to  77  F,  instead  of  the  212  F  boiling  point. 
This  method  thaws  food  quicker  than  conventional  means. and  may  be*- 
suitable  for  tempering  food  for  immediate  use.     But  prolon|^!lS&Kposure 
to  the  temperatures  it  uses  could  cause  food  quality  degradation. 

Both  the  microwave  and  vacuum  systems*  are*  faster  than  the  con- 
ventional  means;  thus  they  are  more  convenient  and  reduce  the  large* 
space  othen^ise  required  for  tempering  rooms.    Application  of  micro- 
waves is  faster  than  vacuum  Chawing  and  results  in  a  mor^e  uniform 
temperature  .d^istr ibution  throughout  the  product.    This  is  especially 
desirable  because  certain  processes,  like  slicing,  dicing,  and  grind- 
ing, require  the  food  to  te-^t^T'speclfi^  for  the  best  • 
results. 

■      '  '  J 

-  •» 

Ovens 

Ovens  ar^  the  equipment  most  often  used  to  heat  food  products, 
both  in  the  food  service  industry  and  in  home  cooking.    They  are  used 
primarily  to  cook  such  items  as  meats,  casseroles,  and  bakery  products, 
and  they  are  also  used  to  reconstitute  modern  convenience  foods.  For 
years,  ^he  only  ovens  in  widespread  ds-e  were  "the  electrically  heated 
or  gas-fired  free-convection  ovens.    However,  the  demand  for  reduced 
processing  time^  and  higher  volume  production  has  forced  operators  to 
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consider  alternative  heating  methods.    Two  of  the  most  promising  new, 
pieces  of  equipment  available  are  forced-convection  £)ven  and  the  micro-* 
wave  oven. 

Forced  convection  ovens >    Forced-convection  ovens,  referred  to 
usually  as  "convection  ovens,"  are  really  only  a  slight  modification  * 
of  the  standard  free-convection  pvens.    A  recirculation  loop  is  added" 
.wherein. a  fan  forces  reheated  air  through  the  cooking  chamber  at  a 
high  velocity.    The  increased  velocity  reduces  the  thickness  of  the 
air  film  surrounding  the  product  to  be  cooked  and  allows  more  h'eat  to 
be  transferred  to  the  product's  surface  since  its  convectiv^  heat 
transfer  coefficient  is  increased.    As  the  air  circulates,  it  absorbs 
moisture  from  the  product,  dehydrating  it  somewhat.     But  because  the 
air  is  recirculated  rather  than  being  exhausted,  it  soon  becomes 
saturated  and  will  not  absorb  any  more  moisture. 

\ 

^^he  higher  rate  of  heat  transf er^de^creases  cooking  timfe  as  much 

•  * 

8 

as  50  percent  in  some  instances^  and  allows  cookijig  at  lower  temperatures 

which  reduces  drip  loss,  scorching,  and  fuel  consumption.    These  large 

reductions  in  cooking  time  occur  only  if  the  block  of  food  being  heated 

is  not  too^large.    For  a  thick  block,  conduction  of .heat  through  the 

product  becomes  the  limiting  factor,  not  the  rate  at  which  heat  is 

'  transferred  to  the  surface.     In  this  instance,  heating  time  will  ^ 

usually  be  reduced  about  10  percent. 

The  major  shortcoming  of  convection  ovens  seems  to  be  its  uneven 

heat  distribution.     Because  of  varying  oven  lo^ds  and  possible  tray 

configurations,  temperatures  can  vary  as  miich  as  +10  percent  through- 
ly ^ 
out  th.e  cabinet,  despite  the  use  of  vents  and  baffles  to  combat  this 

'     1  * 

problem.    Or^e  manuf  actuirer  plaitns  an  ability  to  control  the  temperature 
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to  within  +5  F  in  his  unit.    He  does  this  by  blowing  air  first  from 
one  side,  then  the  other,  rather  than  constantly  from  the  back  as  is 
done  in  most  American-made  units,     European  manufacturers  have  been 
usirig  the  side-fed  system  for  years,  allowing  them  to  gang  multiple 
(^vens  side  by  side  without  the  installation  of  additional  heater/blower 
units  (51) • 

Forced-convection  ovens  are  gaining  rapidly  in  popularity.  They 
are  being  installed  in  most  new  operations  and  are  replacing  free- 
convection  ovens  in  many  existing  facilities,     (Figure  2  depicts  a 
typical  forced-convection  oven,)  * 

Migrowave  ovens.    When  microwave  ovens  were  first  introduced,  they 

were  bailed  as  the  future  mainstay  of  th^  food  service  industry.  They 

haven't  yet  fulfilled  this  prediction,  but  they  have  been  increasing 

<  i 

rapidly  in  popularity  during  recent  years  and  will  probably  continue 
to  show  increased  use  in  the  future  as  more  of  their  problems  are 
overcome. 

Microwave^  ovens  transform  electrical  energy  ijito  microwaves  by 
means  of  electronic  equipment.    The  microwave  frequencies  which  have 
been  found  most  suitable  for  cooking  are  "915  and  2450  megacycles.  The 
microwaves  penetrate  the  product  and  are  absorbed,  releasing  their 
energy  to^the  molecules  of  food  and  quickly  raising  the  product's 
temperature.    Because  the  energy  is-deposited  throughout  the  product, 
ratfier  than  just  on  the  surface  of  the  food  and  because  the  heat  need 
not  be  conducted  to  the  interior,  cooking  time  is  reduced  substantially. 
Microwave  cooking  can  be  applied  to  batcTi-type  as  well  as  continuous 
operations .         .  *  '  <^ 
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A  distinctive  characteristic  of  microwave  ovens  is  their  use  of 
energy.    In  other  ovens,  the  product'T^  the  aii^ within  the  cooking 
chamber,  and  the  walls  of  the  chamber  all  absorb  heat.    In  a  microwave 
unit,  all  the  energy  heats  the  food.    Air  passes  microwaves  without 
absorbing  them  and  metal  walls  reflect  microwaves  without  absorbing 
them.    Unfortunately,  the  electronic  systems  that  convert  electricity 
into  microwaves  are  only  30  to  50  percent    efficient  in  the  si^es  and 
power  levels  now  in  use.    Most  units  now  available  require  about  3  kw 
input  power  and  have  an  output  of  approximately  1  kw.    But  one  manu- 
facturer of  microwave  power  modules  has  developed  a  high-power  unit 
which  he  advertises  as  72  percent  efficient  (22),    With  an  output  of 
425  lew,  this  module  could  be  applied  in  operations  involving  extremely 
high  volume  production. 

Microwave  ovens  aren't  in  the  widespread  use  initially  predicted 

for  them  because  of  problems,  some  real  and  some  only  imagined,  en7 

countered  during  development.    An  understanding  of  these  problems  and 
/  \ 

what  is  required  to  overcome  them  is  necessary  in  order  to  draw  pre- 


dict i^hs  about  future  applications. 


The  first  shortcoming  of  early  units  was  uneven  heat  distributior 
Because  of  the  extreioely  regular  shape  of  ,the. standard  rectangi 
cooking  cham|5er,  standing  waves  caused  "hot  spots"  within  t\ii 
Mod^eril  units  use  rotating  fans  called  '("stirrers")  or  ref lecti^^&-^rids 


to  disperse  the  waves  evenly  throughout  the  oven  cavity. 

Early  literature  also  reported  the  formation  of  undesirable 
chemicals  as  well  as  ion^  and  free  radicals  which  react  to  form 
secondary  produces,     Iti  these  early  ovens,  however,  spark  formation 
and  leakage  of  x-rays  from  the  microwave  generator  were  not  uncommon,. 


raagnit 
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Energy  released  by  these  means  is  sufficient  to  fcause  ozdae  form; 
or  to  break  chemical  bonds,   itecent  studies  have  shown,  how 
microwaves  transmit  too  little  energy,  by  several  orders 
to  be  directly  responsible  for  any  chemical  changes  (34)/ 
localized  **hot  spot,"  chemical  reactions  may  occur  which  might 
desirable  at  the  indicated  mean  temperatu^"*T5^  the^'^oduct . .  Th 
thermally-induced  effects  account  for  most,  if  n<jt  all  of  chemi 
changes  observed  in  microwave  heating. 

Even  when  the  distribution  of  microwaves  is  uniform,  "hot  spots" 
can  occur  due  to  non-homogenous  or  irregularly  shaped  prf/ducts.  Most 
biological  materials  are  composed  of  layers  or  striations  of  muscle. 


fat,  and  connective  tissue  or,  in  the  case  of  fruits  and  vegetables, 

flesh, /Woody  pulp,-aiid  s^eds;    Each  of  these  has  a  different  dielectric 

/ 

property.    This  variation  can  cause  localized  heating  in  a  material  'T 
wj/icli  makes  up  an  otherw4&e-^signif icant  portion  of  the  total  product. 
'       Moreover,  particular  care  must  be  taken  when  heating  products 
that  have  been  previously  frozen  since-:m±crowaves  affect  water  at  a 
much  higher  rajre  tHan  ice.    To  cminteract  t?iis  problei6,  a  sygi;ejr^of 


pulsed  microwave  application-^as  been  devise^<^^^^^^ne^^g^is  applied  for 
a  short  time,  t^nJdre.  product  is  res^ted  Jta "allow  heat  to  conduct  evenl 
throughout  the  food.    This  adjustment  npf -tJnly  alJ.ows  heat  to  dissipate 
from  any  high-tenipef ature  areas ,T)ut  also  allows  conduction  inward, 
where  the  raater-ial'  is  less  affected  by  the  microwaves  directly. 

Becatise  microwaves  deposit  their  energy  evenly  throughout  the 
pYoduct,  the  outer  surface  receives  the  same  treatment  aa  the  remain- 
der of  the  food.     In  other  words,  there  are  no  surface  effects  like  - 


charring,  browning,  or  carmeliz^fe4^pn.    Consumers  have  come  to  expect 
surface  treatments  on  many. of  their  fooSs^so  many  products  cooked 
by  microwaves  are  not  completely  acceptable  , even  though  they  are 
thoi^ligh      cooked.    For  this  reason,  other  means  of  cooking  are  often 
used  in  conjunction  with  microwaves.     Steaks  and  chops  may  be  seated 
on  a  grill  prior  to  microwave  cooking  while  bread  or  cakes*  are  cooked 
at  high  .jtemperatures  for  a  short  time  in  another  type  of  ovea,  then 
finish^ed  by  microwave  power.    White  bread  and  rolls  have  a  surface 
texture  and  color  resembling  brown-and-s4rve  rolls,  with  no  surface 
browning  or  glaze,  after  microwave  baking.    However,  satisfactory  re- 
suits  have  been  obtained  t/ith  dark  breads,  such  as  whole  wheat  and 
rye,  and  dark  colored  cookies  using  microwave  processing  exclusively 


(29). 


.   Another  problem  whe#  cooking  with  microwaves  occurs  with  the  use 
of  metal  pans.    Microwaves  are  reflected  by  the  metal,  thus  heat  does 
not  penetrate  through  the  bottom  or  sides  of  the  pan.    Most  of  the 
ovens  in  production  today  have  a  circuit  which  will  shut  off  power  to 


the  oven  if  th'ere  is  exce^«4ve  microwave  reflection  within  the  cooking 
cavity.  4Jew  temperature-resis tanKolastics  that  pass  microwaves  have 
bejsn  developed  and  offer  great  promise  of  a  solution  to  the  reflection 
problem.    The  abili-ty'^'oF'meta^  tp  blocl^  microwaves  has  been 

utilized  to  allow  selective  heating  of  pre-plated  food*  Perforations 
in  the  metallic  shield  allow  varying  degrees  of  microwave  penetration; 
certain  i^ems  are  heated,  some  thawed,  and  others /rem'a^in  frozen,  as 
desired^'  Metal  shielding  on  the  sides  of  flat  baking  ^ans  prevents 
the  "edgiQg-'effect,"  overbaking    of  edges  and  corners  due  to  microwave 
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ing  and  could  further  imprpve  heat  transfer  to  the  prod'uct  being 
cooked .  / 

/  '         '     •  ' 

Tyhe  use  of  a  steam  atmosphere  in  conjunction  with  other  heating 
means/ like  rad^^ion  or  conve<;Jtion  has  been  applied  in  several  units. 
Tha  additional  moisture  helps  'prevent  undue  product  desiccation  and 
gives  a  surface  glaze  tfo  certain  baked  goods.    A  steam  environment  is 

/  '  . 

particularly  desirabi^e  in  certain  microwave  applications  like' vegetable 
^ — -  /  '  ^ 

blanching./  Microwaves  heat  the  interior,  but  evaporation  cools  the 

surface  of  the  product.    Moisture  must  be  maintained  in  the  environ- 

ment  to  heat  and  blanch  the  surface. 

One  manufacturer  makes  ij^e  of  refrigerated  air  in  infrared  and 

combination  infrared-convection  ovens  (28),,    Temperatures  within  the 

chamber  can  be  as  high  as  600  F  to  850  F,  easily  scorching  the  surface 

of  the  product.    The  refrigerated  air  reduces  the  scorching  while  it 

allows  maxiifium  penetration  of  the  infrared  rays.    But  expending  energy 

to  heat  and  cool  a  product  simultaneously  would  seem  to  be  questionable 

/ 

efficiency,  particularly  if ^equivalent  results  can  b6  obtained  by  other 
means .  '  ^  ' 

Other  oven  types.    Othjer  types  of  ovens,  like  the  infrared  and 
qiiartz  plate  ovens  ,^  are  not  used  as  widely  as  those  already' mentioned*, 
nor  are  they  increasing  in. popularity  as  quickly  as  convection  and 
microwave  ovens.    Since  there  :^s  little  information  on  them  in  current 
literature,  we  offer  no  comments  on  their  specific  characteristics  and 
•their  practical  food  service  applications. 

\  ^  '  * 

One  method  for  reconstituting  prepared  foods  that  deserves  mention 

is' the  Integral  Heat  System  (45).  *  This  system  seems^  to  be  competitive 


yith  small  microwave  kitchehettes  used  in  haspital  wards  (25)  .     Z'/  ^ 

•     Specially  dte^igned  dtshes  in  which  food  is  cooked  and /served  are 
.made  in  two  parts:    the    outside  shell  is. a  high^-quality  polymer,  while 
,  the  inner  dish  is  porcelain  ceraiftic  with  Carbon  resistor  laaterial  fused 
to  the  underside..    Electricity  is  conducted  frpm  the.  .rafids  of  the  hold- 

ihg  cabinet  through  elet:trodes  iii^e  outer  shell  to'^-  the  resistor.  ^ 

•V         >'^/<"'^'.       ^     9      ^:  J 
There  it.  is  converted  to  >^aj^^nd  .conducted  to  the  food.    Nojijeat  is 


wasted  ^thi^ugh  the  hating  of  the  air  in  the  oven  cavity  or  t\e  walls 
of  the  cabinets 


/ 
/ 


Standard  10-  to  12-oz.  hospital  meals  caij  1)e  teconstitiiteA  f rom 

r  *'  '-  ^  ^  ^  '  •  .  .  \ 

the  frozen  state  ijt  18  to  20  minutes,  compared  to  the  35  to  40'minutes 

^    <.  ^  . 

required  by ^cOnveption  gvens*  Already  thawed  meals  can  be  he^ed  in  ^ 
approximately  half  the  time  of  frozen  food%»-    f^o^od  can  be  held  in  its 

heat6d  state  if  convenient  for  the  recipient,  making* this  system  ideal- 

\       .  -   .  -  -  ■  4' 

or  hospitals  and*"  in-flight  airline  food  service. 

Fat  Fryers         ^  •  . 

Deep  fat  fryers  coo.k  food  by  imiprsing  it  tn  liquid **coolcing  Sfl^ 
which  is  heated  through  some  typje  of 'heat  exchanger*  *The  source  6t  ^  • 
.   heat  can  b.e  either  electricity  or  gas.'  The  hot  fat  has  ^  higher  heat 
capacity , than  ^ir  and  provides  a  high  convectlve  film 'coe|.fleient.  ' 
This  characteristic  provides  a  faster  rate  of  heat  tfansfer  thati  a  ' 
gas  like  air  under  free  convection  conditions.  '  ' 

*  . 

Though  the  iasic*  concept  of  deep  fat  f^ing^has  not  ^cfiangei*  over 
the'^years,  ref  inenients  ,of  the  equipment  provide  for  •more  convenient  ' 
-  oFp^ration  aiiid  higher  , quality  products .  '  Units  now  available  have  more 
'accurate  tbennostats  and  timers  built-in  for  better  process  ^controlt 
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Automatic  basket  lifts  terminate  cooking  after  a  preassigned  length  of 
tl^^to  prevent  overcookiBg .    Most  designs  i-ncliide  a  "cold  zone,"  a 
space  beneath  the  heating  tubes  which  does  not  reach  as  high  a  tempera- 
ture as  the  fat  above  the  tubes  that  cooks^  the  food.    Food  panicles 
drop  into  this  area  of  cool  fat  (cr  water  in  some  equipment)  and  do  not 
carbonize  as  rapidly.    This  reduces  the  rate  at  which  the  fat  breaks 
down  and  becomes  unsuitable  for  further  use.     In  addition,  to  prevent 
fat  breakdown,  some  systems  have  built-in  equipment  for  filtering  th^e^ 
oil.     Otheis  must  use  separate  units  designed  for  this  purpose.  y 
A  recent  developmei^t  in  this  cooking  method  involves  a  pressurized 
container  during  cooking*    At  the  beginning  of  the  cycle,  the  vat  is 
covered  and  sealed.    As  the  food  is  heated,  internal  moisture  is  turned 
into  steam  which  increases  the  pressure  inside  the  vat.  Pressure 

0 

forces  the  fat  ^against  the  product  and  increases  the  rate  of  heat 

carried  into  the  food.    The  moderate  convection  caused  by  heating  the 

fat  agitates  the  product  providing  equal  exposure  of  all  surfaces  to 

the  cooking  oil**^  Improved  efficiency  o^heat  transfer  combined  ;^S^h 

sealing  in  the  hot  vapors  means  the  oil  can  be  used  at  lower  tempera- 

tures.    This  lengthens  the  life  of  the  fat  arfd  reduces  fuel^  consumption. 

Up  to  75  percent  of  the  original  moisture  o*f  the  product  is  re- 

tained  during  pressure  frying,  as  opposed  to  approxima.tely  50  percent 

retained  in  open  vat  frying.      Moreover,  proper  frying  results  in  as 

little  as  4  percent  fat  absorption. 

To  show  how  fab  frying  can  be  used  on  products  not' generally 
i  j 

associated  with  this  type  of  cooking,  a  recent  demonstration  used  cuts 
of  U.S.  choice  ^teaic.    The  resulting  steaks  were  grease-free  and  cooked 
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t?*  th 


e  specified  degree  of  doneness.    They  were  considered  by  several 
tasters  to  "be  almost  indistinguishable  from  U.S.  prime  meat.    In  another 
test,  pressure  fried  steaks  were  judged  to  be  more  tender  than  broiled 
steaks  (34). 


Cookers  ^ 

Steam  cookers  operate  on  the  principle  that  heat  can  be  applied 
inore  efficiently  through  a  moist  medium  than  a  dry  medium  like  air. 
Modern  steamers  perform  much  the  same  functions  as  their  predecessors, 
but  they  have  been  updated  to  meet  modern  standards  of  Convenience  and 
quality.     In  the  past,  steam  was  si^plied  to  individual  units  from  a 
Central  steam  generator.     If  the  central  unit  failed,  all  the  kitchen 
equipment  that  required  st^asM topped.     Equipm^t  now  available  not 
only  connects* to  steam  lines,  but  can  also  operate  from  self-contained 
stream  generators.    These  generators  can  use  gas  or  electricity  for  steam 
production-  and  operarte  quietly  without  the  hammering  and  hissing 
associated  with  steam  generation.    Typical  units  utilizing  steam  heat 
are  steam  jacketed  kettles,  loi^*pressure  and  high-pressure  steamers. 

In  a  steam  jacketed  kettleJsteam  is  introduced  into  a  hollow  shell 
surrounding ^he  cooking  vat.    Condensation  on  the  inner  wall  transfers'"^ 
heat' from  the  steam  through  the  wall  to  the  food.    The  higher  the 
pr-essure  of.  the  steam^  the  higher  its  temperature  and  the  more  heat  it 
will  transfer  to  the  food*    Kettles  can  be  equipped  with,  automatic 
scraper  paddles  to  blend  suc^  items  as  gravies  and  saucfes  continuously^ 
during  cooking.     Some  units  have  provisions  for  filling  the  jacket 
with  cold  water _after  cooking  is  completed  to  cool  the  product  faster  (44) 
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Low-pressure  and  high-pressure  steam  cookers  allow  steam  to  come 
in  direct  contact  with  the  paroduct  to  be  heated*    Low-pressure  units 
operate  at  approximately  3  psi,  providing  steam  at  220  F.    This  equip- 
ment can  be  used  to  reconstitute  frozen  foods  if  the  packaging  will 
prevent  entry  of  steam  into  the  package.    High-pressure  steamers  sup- 


piysTeam  at  15  psi  and  250  F.    They  are  widely  used  to  heat  frozen 


vegetables  in  open  or  perforated  trays, 


Due  to  certain  shortcomings,  steam  cooking  seems  to  be  declining 
in  popularity  in  the  face  of  such  n^w  equipment  as  convection  and 
microwave  ovens.    Although  moist  heat  prevents  dehydration,  many  items 
cannot  be  reheated  this  way  because  the  moisture  adversely  affects 
product  quality.    Also,  steam  heating  is  slow  compared  to  other  cook- 
ing methods.    And  condensation  resulting  from  hat  steam  coming  in 
contact  with  the  cooler  product  forms  a  film  which  resists  heat  trans^ 
fer.    Forced  convection  of  the  steam  shortens  reconstitution  timet?  buZ^ 
not  enough  to  make  it  truly  competitive  with  other  means.    One  user  of 
steam  equipment  says  that  steam  cooking  is  on  its  way  out;  microwave 
and  convection  ovens  are  what  people  are  using  (18) . 

An  equipment  system  still  under  development  is  a  heated  water 
bath  for  reconstituting  individual  portions  packaged  in  flexible  * 
plastic  pouches.    The  primary  requirement  for  this  unit,  is  a  high  rate  ^ 
of  heat  input  into  the  water  bath.    The  waters  must  be  kept  at  a  rolling 
boil,  even  when  several  pouches  are  immersed  in  the  bath  simultaneously, 
because  the  only  way  to  insure  proper  cooking  is  to  control  the  length 
of  time  the  product  is  immersed.    Another  necessary  component  of  the 
system  is  a  system  of  racks  to  keep  the  bags  submerged  arid  separate 
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from  one  another  -to  allow  free  water  circulation.    An  automatic  timing 
and  retrieval  system  should  also  be  included  so  the  operator,  does  not 
lose  control  of  the  heating  time  for  any  individual  pouch.    If  "boil- 
in-bag"  products  continue  to  increase  in  popularity,  commercial  units 


of  this  type  may  soon  be  available. 


Broilers 


Broiling  is  the  traditional  way  of  preparing  many  of  our  most 

popular  foods.    Units  now  available  are  electric  or  gas-fired,  and 

#  » 

food  service  operators  generally  prefer  the  gas-fired  equipment.  The 
nethod  of  heat  transfer  used  in  broilers  is  radiation,  either  from 
electrically  heated  resistance  elements  or  heated  ceramics  in  th6 
:ase-ofvgas  equipment.    Heat  is  transferred  to  the'  surf  ape  and  is 
conducted  inward.    A  characteristic  of  broiling  is  that  the  surface 
*is  seared  and  the  natural  jjiic^s  ^sealed  in.    Some  nev^^mits -are— — ^ .  ' 


construct  ted  so  that  the  product— is-^'rooked  onbg^th  sidles  simultaneously, 
ommercd 


M0£ 


:ial  in^l^allations  are  now  using  infrared  broilers 


because  of  tKeI^^^*Timperatures  gatierated  and  the  resulting  increase 


in  the  rate  of  heat  tram 


-R±gh=vcdpifi_£ipfirat^ns  are  making  use 
of  continuous-type  equipment  which  rB^uir^es  only  unskilled  labor  once 


the "rSgpgggt-ute-  and  belt  speed  have  been  fixfed^for  a  particular  product. 


Char  &rolIer^--vith  their^-Qt>en  flames^re  used  primarily  as 
specialty  equipment^  and  to  provide  "atmosphere." 


Holding  Equipment 

In  the  past,  prepared  food  awaiting  service  was  held  in  steam 
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table  pans  to  keep  warm;  or  if  *the  food  was  to  remain  clfLlled,  it 
rested  on  a  bed  oF^cnished  ice^.    Though  some  deterioration  of  product 
quality  occurred  dqring  the  holdiilg  period,  this  procedure  remained 
acceptable  for* holding  bulk  pans  of  food,  for  example  on  a  cafeteria 
serving  line.    The  preceding  is  not  practical,  however,  in  such 
applications  as  hospital  food'  service  or  when  food  is  transported  from' 
a  central  %ommissa?"y  to  a  satellite  location.  ^ 

To  overcome  this  probl^,  holding  cabinets  have  been  developed  to 
maintain  the  food  at  an  optimum  temperature.    These  cabinets  include 
three  basic  type's:     insulated,  heated,  a*nd 'refrigerated. 

Insulated  cabinets*     Insulated -cabinets  havelno  heating  or  cooling*^ 
equipment  built  iiC^ather  they  prevent;  ,the  temperature  of  the  product  ^ 
from  changing  drastically  once  it  is  loaded  into  the  cabihet.  These 
cabinets  are  particularly  useful  when  there  is  no  power  ^dwrrt^  ava-fl-  


.able  for  heating  or  cooling  while  the  p^^^duct  is  in  transit  or  at  the 
location  wh6rfe  it  is  to  be  consumed — for  example,  in  a  "meais-on- 
whe^ls'*  program  or  the  feeding  of  large  numbers  of  farm^wotkers  in^ 
the  field.  '  ' 

Heated  cabinets.    These  cabinets  conta^^n^^aii^^e^ 
heating  source  and  may  be  either  insulated  or  uninsQlJtedT^They  are 
capable  of  holding  temperatures  from  room  temperature  to  ^as^^higfi^ 
200  F  ox  250  F,  though  ideffjL  serving  temperatures  f^r  most  foods 
range  between  J^O  F  and  190  F.    Many  of  the  .units  now  available  actually^ 
house  two  separate  holding  .containers  in  one  cabinet.    They  are  separated 
physically  and  have  independent  thermostats  so  that  various  foods  may 
be  kept  heated  _to  different  temperatures. 
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Rj^frigeratecL -cabinets .    Thesk  cabinets  resemble  heated  cabinets, 
.but  have  self-contained  cooling /Systems .    Many  are  available  with 
separate  freezer  sections  in  addition  to  refrigeration.  Temperatures 
within, the  different  sections  can  be  adjusted  within  certain  limits. 

Heated  and  re^if^gerated  cabinets  are  often  transported  in  vehicles 
with  speclaj^^lectrical  circuits  to  provide  power  tp  the  containers, 
Thev^^eCn  also  be  plugged  into  standard  outlets  at  their  destination. 
Heated  cabinets  can  be  used  for  reconstituting  pre-plated  meals  when 
food  is  being  satellited  from  a  central. commissary  to  schools  or 
hospitals,  for  example.    All  types  of  cabinets  are  designed  to  accept  y 
strays  and  pans  of  various  standard  sizes  and  depths. 

Several  manufacturers  offer  cabinets  that  can  be  switched  from 
refrigeration  to  hd'ating  (6,  10,  13).  This  feature  is  particularly 
useful  for  reconstituting"  food  that  should  be  stored  under  refrigera- 

r 

tion  for  a  period  of  time.    It  also  provides  added  versatility  to  high- 
volume  operations,  since  it  can  be  used  in  either  mode,  de.pending  on 
the  relative  amounts  crf^eated  versus  refrigerated  food  being  held. 
It  reduces  the  number  of  ext^^a^abinets  that  must  1^  maintained  to 
compensate  for  variations  in  the  ty>^  of  holding  method  required. 

Waste  Disposal  and  Pollution  Control 

^Recent  public  awareness  of  environmental  abuseSs^as  caused 
American  industry  to  re-examine  its  methods  of  waste  dis^^g^l  and 
pollution  control.    Fbod  service  operations  have  not  escaped  ^xiticism 
and  must  now  begin  to  solve  those  problems  particular  to  their  indus- 
try.   Means  of  disposing  of  solid  waste  fall  into  three  main  categories 
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compaction,  shredding,  and  incineration. 

Compactors .    Particularly  when  they  package  the  waste  in  plastic 
bags,  compactors  can  cause  the  refuse  to  become  less  biodegradable. 
Recent  studies  have  shown,  however,  that  proper  packaging'a^ld  handling 
during  final  disposal  minimize  this  problem  (52).    The  biggest  single 
advantage  of  compactors  is  that  they  reducQ^  the  volume  of  trash  to  be 
hauled  away  and  the  space  required  for  storage  between  pick-ups. 

Shredders .     Shredders  consume  paper,  plastic,  cans,  and  bottles 
and.  chop  them  intCL  small  pieces.    Like  compaction,  this  process 
significantly^ reduces  the  volume  of  refuse.     It  also^  aids  irf  Subsequent 
reclamation  o£  recyclable  materials  and  makes  tion-recyclable  substanres 
more  biodegradable. 

Incineration.  Burning  refuse  effectively  eliminates  the  inter- 
mediate steps  involved  in  other  methods disposal  by  destroying  the 
waste  products  immediately*  In  many  locations,  however,  incineration 
is  not  allowed,  and  where  it  is,  strict  regulations  aire  in  effect 
concerning  emissions.  Incineration  Is  often  the  means  of  final  dis-  . 
pCsal  for  non-recyclable  materials  processed  by  compaction  and  shred- 
ding. 

The  other  ecological  concern  with  which  food  service  operators 
must  'contend  is  control  of  other  emissions  from  their  establishments. 
These  can  and  often  do  include  vapors  from,  ranges,  grills,  and  fryers, 
as  well  as  from  incinerators.    Preliminary  filtration  of  -exhaust  air 
from  cooking  areas  is  usually  accomplished  in  one  of  two  ways:  The 
older  method,  still  widely  used,  is  to  pass  the  air  through  a  simple 
filter  to  remove  grease.    Formerly,  the  filters  were  used  for  a 
short  time,  then  disposed  of  when  they  became  too  grease-laden  ..to  . 
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perform  efficiently.    Later  filters  could  be  cleaned  by  a  washing  in 
a  standard  dishwashei;^d  reused  thereafter..   Newer  filters  consist  of 

a  series  of  baffles  through  which  exhaust  air  passes  at  high  speed 
pulled  by  an  exhaust  fan.    Grease  particles  are  thrown  out  of  ,the  air 
stream,  collected  in  a  grease  trap,  and  disposed  of..  These  filters 
remove  more  grease  than  the  older  types,  reducing  build-up  in  the 
ductw^ork.    And  they  also  retain  less  greaaje  in  the  filter  itself;  both 
characteristics  reduce  the  chance  of  fire.  ■  " 

The  other  system  of  preliminary  filtration  is  more  sophisticated 
and  co^ti^zv^SuT^t  can  pay  for  Itself  in  other  ways.     Exhaust  vapors 


-^are  subjected  to  a  ^high-pressure  watdf  spray  which  cools  the  air  below 
the  condensation  point  of  gj?^ase.    The  grease  is  carried  away  by  the  " 
water  Into  the  sewer  system.     Because  the  exhausf  air  has  been  cooled, 
^heavy-gauge  ductwork  and  insulation  formerly  required  may  no  longer 
be  necessary.  ^ 

A  water  spray  can  also  be  used  with  baffle-type  filters  to  wash 
away  crapped,  grease.    These  water -sprays  act  as  a  fire  barrier  to 
prevent  a  fire  in  the  cooking  area  from  spreading  to  the  ductwork. 
Ma"ny  units  incorporate ♦^atrxiliary  systems  to  extinguish  fires  on  the 
cooking  surface  if  the  tein^perature^  sensed  in  the  exhaust  duct  exceeds  * 


a  preset  limit  " 


Final  processing  of  exhaust  air  is  accomplished  by  electronic 
precipitators.!  They  are  also  used  to  remove  particulates  from  the 
incincerator  epchaus'f  gases .    Electrically  charged  plates  ionize  particl 
too  small  to  be  filtered  out  by  conventional^ me^ns . 

Fil^reirs  and^  precipitators  are  able  to  keep  emmissions  from  food 
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'service  operations  within  liiffltrs  prescribed  by  present  laws.  'However, 
they  may  not  be  enough  in  the  future.    Operators  say  the  number  of 
complaints  concerning  objectiongble  odors  is  increasing  steadily  (1). 
This  may  become  an  even  more  difficult  problem  because  the  particles 
that  cause  the  odors  are  not  removed  from  the  exhaust  gas  by  filters 
or  precipitators . (50) 


Completely  Integrated  Systems 

There  is  a  f ood->service  system  now  in  operation  in  Eut^pe,  and 
d.oon  to  be  tried  in  this  country,  which  represents  the  state-of-the- 
art  today,  and  will  undoubtedly  serve  as  a  model  for  high  ycilum6''1!ood 
service  operations  for  many  years.     It  utilizes  a  '^^oking  street"  of 
high-production,  automated  equipment  for  perfjarming  various  types -^f 


cooking  (38).    The  purposes  of  f ood^r^pa^r^tio^  between  different 

operations,  but  the  pieces  of^  equipment  Jised  ^re -standard  in.  all 
facilities.    They  incjLud^a  steam  cooker,  a  water  cooker,  a  deep  fat 
fryer,  a  grill,  and  a  broiler.    The  equipment  considered  here  is 
manufactured  by  the  Gennanrbased  NEFF  company  (10) .    This  equipment 
represents,  collectively , \the  most  highly  automated  system  of  its 
kind.     It  is  the  type  soon  to  be' used  in  its  first  United  States 
installation.  • 

The  Steam  cooker.    Fresh  or  frozen  vegetables  are  loaded  into 
the  intake  bin.    They 'are  coijveyed  ^y^the  automatic  loadijig'  S'ystem  to 
a  loading  drum  which  portions-^e  product  into  perforated  stainless 
steel  containers  for  cooking.    The  containers  are  mounted  on  a  motor- 
driven  chain  which  can  De.a33^sted  to  provide  between  six  .and  sixty 
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:e  to  the  steam  atmosphere^  At  the  end  of 
foc^d  is  transferred  to  an  unloading  drum  and  from  there 
to  a  l^^|*ft-in  re^ceiving' bin  or  a  portable.^  til;tring  kettle  which  can 
be  heated  or  not,  as  required.    Depending  oil  the  type  of  product  and  ^ 

cooking  time  required,  the  steamer  can  cook  from  "400  lbs.  to.  900  lbs. 

^      \  '  , 

of  food  per  hour.  >  '  /' 

The  water  cooker.    The  food  to  be  cooked  is  loaded  into  wire 
mesh  containers  by  hand  or  by  means  of  a  vibrator  loading  device.  The 
containers  are!  passed  thrduglT water  heated  to  just  below  the  boiling 
point  by  steam  injection.    When  the  cooking  is  completed,  the  product 
/is  rinsed  with  tepid  water  and  unloaded  into  the  desired  type  of  serV'- 
ing  unit,  either  stationary  or  mobil^e.    Cooking  time  can  be  varied  from  ^ 
as  little  a3  four  minutes  to  as  much  as  forty  minutes.    The  water  cook- 
er can  produce  500  lbs.  of  rice  pet  hour^^^wlth  an  average  cooking  time 
of  20  minutes^^^600^^^^of  pasta  per  houry^ith-an  average  cooking 
time  of  15  minute0^  or  1800  hard-boiled  eggs  per 
time  of  six  to  ten  minutes. 

The  deep  fat  fryer.    Thi^" piece  of  equipmei 
water  cooker  in  design  §ii{d/^<^ration,  .bj^t^^lt'^es  ^o'oking  oil  heated 
by  electricity The J2i{xl2:^u/  of  th^^ianit  is  approximafely  1700  portions 
per  hour .  / 

The'^grilJ^^^roducts  to  be  cooked,  are  placed- by  hand  on  the  grill, 
then  move^/^^c;^ss  the  surface  by ^a  series  of  stainle^  steel  l>ars 
mounted  to  a  motor-driven-^l^in.    The  s^eecf  can  be  adjusted  to  provide 
from  three  to  thtr ty  mfnutes  of  cOoking  time.    At  the  center  of  the 
grill,  the  product  is  automaticalljj^ttlrned  over  by  a  "flipper" 
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Figure  6 
NEFF  Grill  XlO) 


Figure  7 
NEFF  Broiler  (10), 


mechanism  to  provide  even  cooking  on  bath  sides.    The  food  is  forced 


lip  an  incline  before  unloading  to  allow  grease  and  oil  to  dtain  off. 
The  grill  can  also  be.us/e^^as  a  band  fryer  by  using  a  layer  of  cooking 
oil  inches  on  the  grill  surface.    Output  of  such  items  as 

s^aj^,  chops,  grilled  sandwiches,  pancakes,  and  hash  brown  potatoes^ 

yds  between  1500  srtfd  3000  portions  per  .hour,  depending  on  t+ie  cooking  ' 

**■ 

-V       '  * 

time  required. 

The  broiler .     Itepis  to  be  broiled '^e  {)laced  by  hand  on^  a  rod  '  ^ 
conveyor  belt.    They  are  transported  through  infrarejd  heating  zones 
with  Keating  elements  above  and  below  the  belts,  prod'uct  drips 

fr6m  the  first  belt  to  a  second  one,  and  finally  to  a  third  belt.'  Thus 
the  food  passes  through  the  heating  zone  three  times 'before  being' un- 
loa4ed  into  the  desired  receptable.    Cooking  time^  can  be  adjusted  be- 
tween 2^  and  25  minutes.  ^Steaks,  chops,  hamburgers,  sauaages,  and 
chicken  are  produced  at  the  rate  of  SOO/to  1700  pieces  per  hour,  de- 
pending on  the  cooking  time. 
* 

One  use  for  a  system  of  equi'pment  like  the  NEFF  system  Is^ln  a 
"cook-and-serVe*\ operation  like  ^  cafeteria.     In  suchsrari!  operation, 
the  conveyor  bej-t  which  runs  past  the^  unloading  end  of  each  piece  of 
equipment  becomes  the  tray  assembly  line  with  each  worker  along  the 
line  -portioning  one^,type  of  food  onto  the  tray.    At  an  installation 
in  Ludwigsburg^  Germany,  eight  workers  are  able 'to  serve  fifty  trays  a 
minute.    They  can  serve  sixty  to  seventy  trays^af'minute  when  they  work 
at  full^apacity*.    ^  '  ^  ,  ^ 


.   An  adapta^on  of  this. procedure  prepares  individual  trays  for  * 
short-term  s4:orsfge  prior  to  serving.    The  items  to  be  heated  are  stored 


in-one  compartment  qf  a  -speciaily-designed  tiranspor^  module  while  the 

items  to  remain  chilled  ar^  stored  in  the  Ot,her  compartment,  *  Both 

compartments  arl  refrigerated  while  the  module  is  in  transit  ^d  at 

the  destination  until  45  minute^s  prior  to  serving^/  At  this  time',  the 

, hfekting  'elements  in  the  mpdnle  are  activated,  and  the  food  in  one*** 

compartment, is  heated  to  between  160  and  170         "Bhe  various  items  for 

an  individual  meal  'are  removed  from  the  two  compartments,  placed  on  a 

single  tray,  and- served.    The  ^nodules  are  manufactured  in  two  sizes; 

one  will  hold  20  complete  meals  and  the  other,  40, 

The  other  type  of  food  production  system  is  designed  for  "cook- 

and-freeze"  operations,.  It  either  freezes  individual^  meals  or  freezes 

food  in  bulk.     If  individual  meals  are  to  be  prepared,  trays  are 

a^ssembled  as  in  the  "cook-and-serve"  operation,  co>^ered,  quick  frozen, 

f  ^ 
then  placed  in  freezer^  storage.    When  food  is  ^to  be  stpred  in  bulk, 

the  product  is  unloaded^  from  the  cooking  equipment  directly  into  a 

"co-f ill"^unit,  'This  device  automatically  weighs  pre-set  amounts  of 

r 

food  into  steam  table  pSns  and  places  them  on  a  conveyor  belt  which 
carries  pans  to  the  packaging  and  freezing  area. 

The  NEFF  ''cooking  street"  equipment  is  designed  for  efficient, 
high-volume  prbiduction,  but  it  features  simplicity  and  reliability. 
If  the  work  is  distributed  properly,  two  peopfe  ckn  tend  the  five 
pieces  of  cooking  equipment.    The  food  operation  at  Ludwigsbtirg  can 
serve  2,800  customers  atnoon  with  a  total  department  staff  of  22,"^ 
Another  installation  in  Kai:lsruhe  can  serve  5,000  pegpl^  with  a  kitchen 
staff  of  19,    ^Another  plant  is  capable^ of  producing  46,000  TV  dinners 
per  day  with  only  74  employees*,  *  " 
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The  operat;ion  of  all  pieces  of  equipment  is  simple,  with  a 
minimum  of  sophisticated  and  complicated  mechanisms •    the  cooking 
containers  of  the  steamer,  water  cooker,  and  deep  fat  fryer,  the 
transport  bars  and  "flipper"  of  the  grili^.and  the  rod  conveyors  and 
infrared  heating  elements  of  the  broiler  are  all^V^ovaBls^without 
tools.    The  facility  at  Ludwigsburg  has  been  operating  for  16  y^ars 
with  only  one  maintenance  call — to  start  up  fhe  equipment  on  the  firs 
<Jay  of  operationT  '      ~  ,  * 
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Future  Trends 

A  projection  of  future  trends  in  food  processing  and  preparation 
equipment  follows  in  this  section.    We  obtained  our  projection  by 
looking  at  the  past,    at  the  equipment  now  being  introduced,  and  at 
equipment  now  in  the  experimental  stages-    Heat  transfer  is  a  funda- 
mental  phenomenon  invotved-in  all  equipment ;  thus  the  impact  of  new 
developments  in  this  area  were  given' priority .    The  last  portion  of 
this  section  indicates  topics  requiring  future  research  to  optimize 
theSQ  processes. 

General  Trends 

These  trends  are  evident  throughout  the  food  service  industry. 
ThBy  do  not  a'^^y  only  to  certain  pieces  of  equipment  or  specific 
types  of  operations..    A  close  study  of  these  trends  may  be  ^h^^ey  to 
predicting  what  types  of  equipment  will  gain  currency  in  the  future. 

Mobility.    Much  of  the  new  equipment  being  introduced  is  avail- 
able  either  as  stationary  units  or  mounted  on  wheels  or  movable  bases. 
This  second  feature  allows  it  to  be  used  in  the  most  convenient  or 
efficient  location  for  the  task  being  performed.    Production  lines 
'  can  be  rearranged  to  suit  the  mater:^al  being  handled  and  different 
types  of  processing  required •    Mobile  equipment  also  facilitates 
cleaning  and  repair  as  well  as  major  mo^icatidns  of  the  facil\ty. 

Flexibility.'    New-^ equipment  is  being  designed  ^to  provide  the  food 
service  operator  with  greater  flexibility  in  the  use  of  his  equipment. 

"  IPS 
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Generally,  this  means  units  that  can  serve  more  than  one  function. 
Examples  of  this  include  combination  ovens  employing  two  types  of 
heating,  holding  cabinets  containing  heated'  and  refrigerated  compart- 
ments  in  the  same  unit,  large  refrigerator-freezers  that  operate  at 
either  40  F  or  0  F  at  the  flip  of  a  switch,  and  fat  fryers  and  steam 
cookers  that  can  operate  with  or  without  pressurization. 

Capacity.    Both  batch>type  and  continuous-type  equipment  are 
being  made  available  withuaMer  output  rates.    A  good  example  is  the 
Dew  design  of  ovens  and  refrigerators  which  allows  a  rack  of  food 
trays  to  be  wheeled  into  the  equipment  for  processing. .  The  Eurol^ean 
^  procedure  of  ganging  ovens  penults  av^umber  of  racjcs  of  food  to  be 

stored,  handled,  and  processed  'as  a  single  group. ^  Also  as  a  result 
^  of  mass  production,  alternative  means  of  transporting  the  food  pro- 
duct within  the  facility  have  been  developed.    Racks,  carts,  conveyors 
and  rollers  move  l^rge-bulk  packages  which  are  often  too  unwieldy  Jio 
be  handled  by  human  means  alone.  ^ 


i  ■ 


±th  the  emphasis  on  high-volume  operations,  though,  smaller 

(J 

capacity  equipment  is  not  being  phased  out.    I*hese  units  find  use  in 
smaller  facilities  which  cannot  efficiently  utilize  large-capacity 
equipment.     In  operations  wh^re  the  work  load  may  be  highly  variable, 
one  or  more  of  the  smaller  units,  instead  of  larger  ones,  help  prevent 
♦wasted  space  and  food. 

Process  Control.    Better  control  of  the  various  cooking  processes 
is  now  possible  due  to  improved  sensing  and  control  of  time  and 

4 

temperature.    More  accurate  thermostats,  thermometers,  and  timers  on 
fr^rs  and  ovens,  for 'example,  allow  closer  monitoring  of  the  cooking 
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process.    Automatic  termination  of  the  cooking  cycle  in,  for  example, 
fryers  with  timed  basket  lifts  dnd  steamers,  that  exhaust  the  steam  at 
the  end  of  the  cooking  period,  prevant  over-cooking  by  human  error. 

Automation.    The  increasing  use  of  autpmated  equipment  represents 
an  attempt  to  offset  the  increasing  costs  of  skilled  and  semi-sTcilled 
JLahoxv^^^nc^  the  optimum  time-temperature  relationship  for  a  particular 


product  has  been  determined,  the  equipment  can  be  programed  by  a  chef 
or  supervi^lor.    Then  only  unskilled  labor  is  required  to  feed  the 
product  in,  monitor  the  operation  of  the  equipment,  and  remove  the 
product  when  It  is  finished. 

ligher  number  of  electrical  and  mechanical  components  re- 
quired hj  automated  equipment  can^  howovgr^  ^nibsXantlally  reduce  re- 


liability.   >lethods  of  dvercoming  this  problem  include  redund^ant  circuits 
to  provide  ba^k-up'^capability  or,  possibly,  plug- In  replacement  modules 
similar  ^to  ^  those  used  in  today's  electronic;  equipment. 

Energy  conservation.  '  Sinca  the  recent  energy  shortage,,  ^ergy  - 
conservation  has  become  a  matter  of  concern  in  all  industries.  De- 
signers  of  food  service  equipment  are  dL^ocing  more  work  to  improving 
heat  transfer,,  reducing  warm-up  time,  and  avoiding  wasted  capacity  in 
their  units.  Recently  introduced  systems  show  the  results  of  this 
work  somewhat,  and  those  to  be  introduced  in  the  future  will  undoubt- 
edly be  even  more  efficient.  v 

Much  controversy  exists  as  to  which  energy  source  is  appropriate 
for  which  equipment.    Operators  prefer  gas-fired  equipment,  and  gaa 
is  moire  efficient  overall  than  electricity  (49).    But  gas  is  in 
various  degrees  of  short  supply  throughout  the  country  and  is  more' 
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easily  shut  off  to  operators  than  electricity. 

Computers.    Data  processing  machines  have- been  used  for  years  to 
accomplish  such  standard  procedures  as  payroll  and  inventory  account- 
ing.   Today,  though,  they  are  being  considered  for  much  wider  use  in  - 
th^f'ood  service  industry.  -  Computers  can  be  used  to  control  various 
cooking  processes  in  response  to  programed  instructions.    This  helps 
eliminate  human  error*^  processing,  and  it  reduces  the  skill  level 
required  for -adequate  results.  ^.^^-—'^^'^^ 

r  d 

An  early  application  of  computers  was  in  an  almost  completely 
automatic  drive-in  restaurant  (30).    The  customer  enters  his  order  by 
pressing  buttons  corresponding  to  menu  items  on  a  console;  thejar,  a  "go*' 
button  indicates  that  the  order  is  complete.    The  computer  activates 
the  proper  piece  of  cooking  equipment:    hamburgai_ cooker",  hotdog  cook- 
er,  potato  dryer,  fryer  for  entrees  like  chicken,  beverage  dispenser, 
or  milk  shake  dispenser.    The  cooked  food  and  computer-produced  totaled 
check  arjB  delivered  to  the  assembly  man.    He  matches  the  checks  with 
the  food  items  and  pl'aces  them  on  trays,  adding  such  items  as  pickles 
and  cole  slaw.    The  computer  totals  all  s,ales  at  each  station  and 
calculates  the  number  of  sales,  both  in  units  and  dollar  value,  of  all 
menu  items. 

Another  possible  computer  application  could  be  as  a  behind-the- 
scenes  manager  of  a  patron's  meal  in  a  standard  table-service  restaurant. 
Iffien  a  customer  calls  lor  a  reservation,  the  computer,  or  a  person 
working  in  conjunction  with  the  computer,  would  receive  the  customer's 

e,  the  size  of'  his  party,  and  the  time  at  which  they  wish  to  eat. 
It  would  scan  its  memory  banks  to  determine  whether  a  table  of  suitable 
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size  is  available       that  time,  verify  the  ^u&tomer 's  credit  rating, 
ask    what  he  would  like  for  a^jjain'coufi^T^riq^       about  the  nature  of 
the  occasion,  and^even  making  dining  suggestlon^^"  ^en  the  customer 
arrives^^the^^^OB^^  assigned  a  table,  printed  a  person- 

alj^^d^elcome  card,  and  informed  the  waiter  of  any  special  evept  to 
be  cel^brat^r  It  wouldjirirnt^outi  detailed  descriptions  of  the  main 
di5]lfi»--oraered  and  suggest  side  dishes  and  a^ppropriate  beverages,  all 
ba^ed  on  total  food  costs,  the  probability  of  selling  a  particular 


item 


the  occasion,  and  what  the  customer  ordered  the  last  time  he 


*  ate  at  one^^f^the  restaurants  sharing  the  com^utfer. 


The  wattef'l^Qiiid-'Ifiake  apprapTta-te^ notations  on  the^rder  form  ajid 
return  it  to  the  machine.    The  computer  would  then  sig^LL-^f^^iTtshen 
equipment  to  extrart  rgft^in  food  n 


rem  storage  and  activate 


^^.---tHecookixl^  equipment  to  heat  each  coD^onent  to  the  J)roper  temper^ure. 
Instructions  wouid^e  printed  *  out  for  the  assembly  man  who  would  group 

:,  familiar  "dishes.    The^'waiter  would 


the  components  Itito-  the  cJ 

^Bljlver  the  food  to  the  table,  giving  the 'computer-produced  explana- 
— t-icn-of—earch  dish,  its  derivation,  components,  land^^the  like. 

The  customer's  bill  would  be  printed  item  by  Item ^  Allowing  him 
to  verify  it  before  signing  the  check.    The  computer  would ^retain  in 
its 'memory  what  the  customer  ordered^  how  much  he  spent,  and  the  date 
of  any  special  occasions  so  that  he  could  be  invited  in  advance *of 
theTiext  occasion  to  return. 

The  computer  could  also  maintain  an  up-to*-date  account  of  inventory 
.and  food  costs,  could  reorder  them  when  stocks  get  low,  and  could 
print  out  such  infariilation  on  each  waiter  as  his  record  in  selling 
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wine,  how  often  his  customers  return,  and  how  much  they^^spend  (30)» 

Technological  Breakthroughs 

Every  now  and  then,  a  breakthrough  in  the  field  of  engineering, 
management,  or  food  technology  effects  the  food  service  industry, 
allowing  it  to  move  rapidly  into  a  era  of  new  concepts  and  procedures. 
In  the  field  of  engineering,  the  latest  technological  advance  tp 
have  a  profound  effect  on  the  food  service  industry  was  the  develop- 
ment of  the  microwave  oven.    Introduction  of  the  more  efficient  high- 
ly 

power  microwave  power  module  may  bring  about  significant  changes  by 

making  microwave  processing  practical  on  a  iarge  scale  that  it  has 

^been.    But  these  changes  will  not  be  as  radical  as  those  caused  by 

the  original  introduction  of  microwave  processing. 

^^^rs^flew  of  research  in  heat  transfer  presently  being  conducted 

reveals  no  imminent,  tecjjpological  breakthroughs  on  the  order  of  mag- 

nilude    of  the  development  of  microwave  processing,    flowever,  research 

« 

on  the  heat  pipe  discussed  eafiier  may  reveal  applications  which  will 
affect  the  future  de^^n' of  f ood  service  equipment.     Because  of  the 
piper's  ability  to  pass  large  quantities  of  heat  quickly  and  maintain  . 
a  surface  at  a  constant  temperature,  certain  types' of *  food  service 
equipment  may  be  capable  of  more  efficient  energy  conversion  by"^  -/ 
incorporating  heat  pipes, into  their  design. 

One  piece  of  equipment  to  which  heat  pipe  technology  has  already 
been  applied  is  griddles.    The  purpose  of  the  research  was  to  deter- 

mine  if  a  heat  pipe  griddle  could  be  constructed  to  provide  a  uniform 

'  **  /'^^'^ 

temperature  over  the  cooking'  surface,  a  short  i^arm-up  time,  and  accurate 
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temperaturje 'control.    The  process  also  had  to  be  relatively  inexpen- 
sive, reduce  gas  consumption,  and  be  capable  of  operating  on  commercial 
burners  with  only  minor  modifications*    A  summary  of  the  performance 

of  two  griddles  as  described  by  Basiulis  (3)  appears  below, 

« 

Range  "A"  Range  "B"  ' 
Overall  size                   36"  X  26"  36  1/2"  X  32  3/4" 
Cooking  surface  size       35", X  22"  35"  X  28" 
Griddle  thickness            L  inch  *  1  inch 
Rated  burner  capa- 
city                                66,000  BTU/hr.  140,000  BTU/hr* 
Warm-up,-  room  to 

400  F                    '           10  min.         .  5  mii^. 
Warm-up,  pilots  to  ^ 

400  F,     ^                         6  min.        "      *  3.5  min. 
Cook  1/4  lb.  frozen 

hamburger  patties'         ,  5  min.              *  4  min; 

Temperature  distribu-       •     *  •  - 


'tion  at  400  F  '  / +5  F    ^   '  ^    +5  F- 


Heat  pipes  may  be  used  to*  best  advantage  *in  equipment  where 
large  quantities  of  heat  must  be  tra^sferr^ed  and  where  Warm-up  time  ^ 
is  now  considerable.    Besides  griddles,  pieces  of  equipment  whioh  seem 
to  be  logical  candidates  for  heat  pipe  application  are  fat  fryers  apd^ 
possibly,  convection  ovens.  -  ^     ,  ^ 


Future  Res eat ch  -  ^ 

We  have  stressed  in  this  dis^ti^ialon  the  importance  of  heat  and 


iZ4 


mass  transfer  in  the  design  and  fabrication  of  "food  processing  and 
preparation  equipment.    We  have  also  indicated  that  extaordinary 
research  *activ±tBs  in  the  pasT  20  years  in  he*at  transfer  have  resulted 


in  a  significant  increase  in  our  krjowXedge  of  the  basic  fundamentals 
of  heat  transfer  and  our  abiiity  to  design  and  predict  heat  transfer 
rates  in  equipment.    One  may  wall  ask  why  has  only  a  limited  amount 
of  this  knowledge  Been  applied  in  the  food  processing  and  preparation 
industry.    The  NEFF  "Cooking  Street"  concept,  which  is  only  now  being 
intr'oduced  into  the  United  States,  was  conceived  and  developed  in 
^Germany  over  sixteen  years  afgo.  * 

The  basic  answer  to  these  questions  is  ondr  of  communications. 
There  is  Sqt  all fpract^ical ^pu5p<r§^  only  a  very  limited  line  of 
communications*    There  is  the  fpoi  service  opegrator,  thef  dietitian, 
the  food  technologi$t?,..the  nuti^itionist ,  and  the^  engineer  with  a 

^  •  *  4    ,  A 

;    .  ^  ... 

knowledge  of  heat  ahd^'mass  transfer  %    This  lack  of  communication  has 

meant  that  the' problems  possessed  by  one  group  have  not  been  sufficient 

^  '    LI:     .  - 

ly  well  defined  in  the  vocabulary  of  another  group  to  encourage  or 
even  allow  assi!|^^nce  in  obtaining. solutions .    Indeed  one  sometimes 
wonders  if  the  groups  are  even  .alware  that  they  have  serious  equipment 
deficiencies.    This  coimnunication  problem  must  be  resolved  on  all 
levels,  at  the  universities  and  research  laboratories,  at  the  indus- 
trial design,  and  fabrication^  level,  and  at  the  lowest  op.erating  level. 

With  an  improvement  in  cqimDunication  a^^ tailed  specification  of 
an' acceptably,  thermal,  environment  for  the  preservation  and  preparation 

of  food  can  Hfe  obtained  by  the  food  service  operator,  the  nutritionist, 

f 

and  the  food  technologist.    The  heat  transfer -engineer  can  then  design 
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a  system  that  will  optimize  the^process  from  the  standpoint  of  cost, 
time,  energy  consumption,  or  labor  involvement.    Automatic  or  program- 
able^  ovens  will  appear  that  respond  to  a  data  card  attached  to  the 
packaged  food  ^ro^Mdt  be  removed  at  time  of  preparation  and 

inserted  into  the'wen's  controller,  and^^tlie  product  will  be  processed 
in  the  optimum  way  for  flavor  and  jititr^r^^-^etentipn. 
^  '^^^Bijut^signif icant  advance  In  these  areas  will  be  possible  only  if 
1)     Improvements  in  technical  communication  between  the  etigineer- 
ing  community  on  the  one  hand,  and  the  food  service  operators, 
the  food  technologist,  and  the  nutritionists,  on  the  other, 
are  obtained;  and     ^  - 
2>    An  extension  program  is  developed  to  define  clearly  the  opti- 
mum 4:hermal  environment  needed  for  the  processing  and  prepara- 
tion  of  food  products. 


.1."  O 
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APPENDIX 

» 

Basic  Principles  of  Heat  T,ransf-er 
There  are  three  basic  mode.s  of  heat   transfer:  con- 
duction,   convection,   and  radiation*  .  The'  latter  two  modes 

often  occur  simultaneously,    t'hus   the   total  h.eat   transfer  from^ 

/ 

a  surface  can  be   the  sum  of   the  corive^tive  and  radiant  hear 

\    '      /  ■ 

transfer.  i  /j/ 

,  -  /.I 

Heat  Conduction  "  -  ,  x  / 

Conduction   is   the  pr«ocess  by  which  heat   flows   fj^6m  a 
region  5f  higher   temperature  to  a  region  of  lower  temperature 
within  a  gas,   solid,   or  liquid  by  direct  molecular  interaction 

g      .  « 

and  without  appreciable  displacement  of   the  molecules.  The 
mergy  possessed  by  matter,  is  proportional   to   the  ^inn  of 
its  molecular  kifn^^ic  energy  and   the  r e la t  ive  .  po s i t  ion  of   .  , 
the  molecules.      It   is   called   the  "internal  energy.  The 
internal   ene.rgy   i^  ^.directly  proportional   to   the  te;nperat^ure 
''of   the  matter.     When  higher   intermal-  energy  malecules  (high 
temperature)    coifte   in-. contact  with  lower   internal  energy 
molecules,   part,  of   their   energy'  is\transmitted  by  either  the 
e;l*astic  impact  of   the  molecules   or   the  diffusion'-  of  faster 
moving  electrons,   and  heat  i^s   said   to  be  V  transf  e^rred  by 

conduction."  *  » 

The  rate  at  which  -hea't   is   conducted   is   gLveti  by 
,Fourier*.,s  Law   (1822).      It   is;  important   to  note. that   the  heat 
flux  is   a  ve'ctor^and   thus  has  direction  as,  well  as  magnitu 
The  flux  is  prop.or hional   to   the   thermal  conductivity, 
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area\of  the  section  , perpendicular   to   the  flow  of  heat,  A,  and 

^  . "  —    '     '  i)  • 

the  rate  of  chaja^-i^  .an  the  temReratur  e ,   T,   with  respett  -to  the 

di3'tance  me^asure  in  tlv^^irection  of  *heat   flow.      For  one- 

dimensional  heap  flow  the  expression  is     ,  ' 


(Fourier's  Law) 


where  the'*heat  flows  in  the  direction  of  the  po.sitfdve  x  axis 
An  increase  in  either   the   thermal,  conductivity  or  the 


temperatu^-e  gradient,   AT/Ax,   will  result. in  an  increase  in 


ea  t^  transfer .     An  order  of  magnitude  grouping 
conductivities, of  some  common  materials  is 


Table 


For   the  on^dimensional   flow  of  heat,  the 


thermal  resistance  to   the  flow  of  heat   is  often 
introduced  'and  is   defined  as        ,  - 


z  Ax: 


KA, 

/ 


Table  1  . 

Thermal   Conductivity  of  Different'  ^faterials 


Material 


G-ases  at  atmospheric  p'ressure 

Insulating  materials 

Nonmetallic  liquid,s 

Food  products 

Nonmetdllic  solids^ 

Alloys 

Pui'e  metal$  - 


K,  Btu/hr-ft-F 

.00-04-,  10 
.02  -.12 
*05  -*40 
0074-.  78 
.02     -1.5  ' 
8  -70 
30     -240  . 
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^In  many  instances   the  boundaries  of  the  surface  are 

1 

not  p erp,endicular  orle  encounters   two-  ol:  thr ee-dimerrisional 

heat  transfer.     The  condition  in  eap^  direction  is  given  by 
Courier's  Law,   and  a  limiting  process   is  used  to  arrive  at 
aa  energy  balance  describing   the   transfer   of   heat.  The 
energy  equation,   which  is   a  partial   differential  equat^^, 
must  be  solved  for  each  particular  problem  using  ^he 
approppara^e  boundary  conditions. 

fn  many  applications   the  rate  at  which  heat   is  trans- 
ferred  is  not  steady  but   is   time  dependent.     The  temperature 
dis tr ib^u tion  in  the  material  is   thus   dependent  not  only  on 
the  above  nqted* items  'but  on  the  rate  at  which  enery  is 
stored."^    The  energy  storag'e  is^  dependent  .>on  the  density, 

y    anli  specific  heat*    C,   of   th'B 'ma  t  er  ial       It  is  usuai<to 
utilize  the  thermal  diffusivdty,   a,^=       K    '  ,   in  the  analysis 
of   transient   conduction  problems.     Representative  values 
of  thermal  dif f usivities  for  different  materials  are  pre- 
sen  ted  in  Table  2 .  - 


Gases  > 

Insulating  material- 
No  nmetalllc  liquids 
Fopd  products .  , 
'  Noilmetallic  ^sol^ds 
A/loys     .  //  - 
Pure  mgtals. 


/ 


Table  2 

Theripal  Dif f usivities  o%  Dif^rent  Materi'als 

.6  -  10  . 
.  01 

.  002  -  ■.  005 

.0044  -  .0068 

.  006  -   .02  .  ' 

.45,  -  1.2.    •  ,  «»■  , 

1.6  -  4.4 
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The  most  simple  trans'ient  analysis   is  denoted  as  the 
lumped  parameter  analysis  and  assumes   that  there  is  negligible 
interna]^  temperature  variatlo-n"  in  the  soIid\     The  rate  at 
which  h^t   is   stored  or  removed  fr<3m  the  Solid  is  related 
to  tile-  ease  with  wKich  heat   is   transferred  from  the  bo^y  to 

/  '  '  "  *  * 

le^  surroun.ding-,  f^uid .     AsS^ume  th^t/the  fluid*. is  .at  a    /    .  . 

^  -       X     .  '  "       >       '       *         >  ^ 

temperature  Too'  and  the  body   iir  irii  tially '  at  a   t^peratuxe   '  ^ 
oi  „1  \     The  temperature' d^triVuj^^  any^time^S    is  given 

by  '  ' 

p^CV  L 


T  -T^ 


where  A  is   th^//surface  area,   V  is   the  volume  of   the  materi^, 
p   is   the  der/sity,    C.is   the  specific  heat'  "^and  h  is   the  con*-* 
vective  film  coefficient   (to  be  discussed  in. more  detail 'in 

T 

the  co^uvecti^n  sex:tion)  .     Th'e^'^rate  at  which  heat  is  removed  ■ 

/  .  ■ 

or  added   to   th^e  solid  is  given  as  ^ 

,1  q  =   CPV(T„-T^)    [1-e  ^  0] 

and   indicates  *that.^  a  large  surface  area  to/ volume  configuration 

ratio,  is  desired  for  highest  heat   transfer.      The  lumped  param- 

eter  analysis   is  valid  for  many  of   the  conditions  ^ncountereQ 

in  food  processing  and  preparation , witfi  an  error  ^f  less  than 

5  percent  introduced  when  hV/AK      <    .1  where  K     is   the  "^thermal 

s  ^  s 

».  . 

coniduct ivi ty  of   the  solid. 

'  ^  ^   >  ^-    .  ^  >    '    ^  *     '  f 

W^hen  'temper attire  ^radiients .  c*dn  not  be  neglecteflv  in*  the 

sofilid  ,  -  the  '  conduc  t*i*bn  JfieSj^^  t r ansf  er'  analys;is  becomes  mor.e 

coiAplex;     ^n  lifteres'ted,  reader  ^houLtf' consult  ,a'  basic  .heat* 
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transfer  book  Kr'feith   (26)   or  a  more  specialized  book 

like  Schneider   (45).     A  useful  relationship   to  remember  is 
that,    for  a  JLarge  number  of   cases,   the  rate  of  heat  transfer 
is   inversely  proportional   to   the   square  root  of   the  thermal 
'diffusivity  and   time,   while  ^the  total  heat   transfer   is  pro- 


portional  to  K 

s 


Heat  Radiation 

In  a  very  broad  sense  radiation   is  associated  with  all 
ki/ids  of   electromagnetic  wave  phenomena,    thermal,  light, 
and  so**  forth.     They  usually  differ  only   in   their  respective 
wave  lengths.    ^In  heat   transfer,    the  radiation   is  associated 
with   the  temperature  of  a  body,   and   it   can  be  transported  . 
through  a  transparent  medium  or   through  a  vacuum.     All  bodies 
thus   ejnit   th/ermal   radiation  with   the   level   determined  by  the 
the  bo-dy 


ace 


and   the  ch^«xXe=£i^^cs  of  thet^^^ 

of  he  at   t'^i!^ir&-f^e^^^  determined 
radiating   body  b,ut   also  by   the  radiatiq^ 
of   the  receiving  body  and   the  geometr/ 
tween  the  bodies  since  radiation   travels   in  ^ 
path.      Incident   thermal  radiation  on  a  surface 
bs orbed,   reflected,   or   transmitted   through  * 


the  solid.  The  general  expression  for  the  transfer  of  heat 
Vy  r ad  iat  ion   is  *  | 

=  ^Ajj.,   (t'  -t,'  ) 

where/  is   the  Stef an-Boltzman  constant   (*17il4  x  10  Btu/hr 

2  A  '        .  .  ^  2 

ft  R         A  i's  the  s1i^5::^ace  area   (ft   ),   Fj-^  geometrical 

  -:i  ^         .     •  '  ^■ 
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shape  factor,   F     is   a  factor  which  takes   into»account  the 
radiation  properties  of   the  surface.      The   temperatures  are 
given  in  R   (460  +  F)..     This   relationship   indicates  the 
dominating  dependence  of   the  radiation  heat   transfer  on  the 
temperatures  of   the  radiating  bodies.      If  a  body   is  at   100  F 
and   the  surrouhdiag   either  at   200  F  or  500  F,   the  higher 
temperature  will   transfer  3'9^&~-^;exc.eiLt_  mor  e  heat, to  theN^j^^ 
closed  body.  """^^"^  ~ — 

Heat  Convection 

Convection  heat  transfer   is   the  method  by  which  heat  is 

% 

transferred   between  a   solid  and  a  liquid  or  gas.     The  com- 
plete process   is   quite   complex  but  generally   takes  the 
following  form:     Heat   flows   from  thfe  interior  of  a  solid 
to  its  surface  by  thfe  process  of   conduction ,   as  previously 
described.     Heat   is   then  conducted   from  the   surface  to  the 
particles  of   the   fluid   adjacent   to   the  surface,-   thereby  in-  * 
creasing   the  internal   energy  and   temperature  of   the  particles. 
The  warm  particles  move  away  from  the  vail   into  tne  copier 
fluid,  mix  with  the  fluid  and   transfer  part  of   their  energy. 
If  the  fluid  movement   takes   place  because  of  density  differences 
cneated   by   the  temperature  gradients   (buoyancy   effects)  the 
heat   transfer  process   is   referred   to  as   "nlitural"  or.  ''free 
convection."     When   the  movement  of   fluid   is   the  direct  re- 
suit  of  an  externa-1   source  such  as   a  pump  or  fan,    the  process 
is  denoted  as   "forced   convection."     The  rate  of  heat  transfer 
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may  be  c^lculat^d^ji^io^the  following  relationship, 

q     =  hAAT 


where  A  is   the  surface  area,   AT  is   the  temperature  difference 


between   the  surface  and   fluid   and  h^is   the  convective  heat 
transfer  coefficient.      The  magnitude  of  h  is  dependent  upon 
the  type  of   convection   (natural  or   forced),    the  type  of  flow 
(laminar  or   turbulent)   and   the   fluid.      Representative  values 
of   film   coefficients  are  given  in  Table   3.  ; 


Table  3 

Convective  Heat  Trans fe 
Condition    


ef  f icient 


h  B.tu/ft  hr  F 


5team  condensing 

-  1000-^ 

=-^0,000 

Water , ' boiling 

500  - 

■  10,000 

Water,    forced  convection 

50  - 

-  2,000 

Oil,   forced  convection 

10  - 

300 

Air  ,          er  heat  ed   st'eam  forced  con- 
vection 

5  - 

50 

Axr ,  natural  convection 

1  - 

5 

To   illustrate   the  significance  ol   these  results  on  food 
preparation,    it   can  be   seen   that   if   the  temperature  differ- 
en^e   is   held   constant,   a  tenfold   increase   in   the  rate  of ^ 
heat   transfer  will   result  if  one   switches   from  a  natural 


yon 


onvection  to  a   forced   convection ^ unit . 


r 
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Change  of  phase.    In  this  study,  three  physical ^phSses  concern  us:^ 
solid,  liquid,  and  gas.   Jflien  certain  conditions — temperature 
or  pressure,  for  example — to  which  a  substance  is  exposed  change 
the  substance  may. itself  change  from  one  phase  to  another.  For 
example,  water  undergoes  a  change  of  phase    to  ice  or  to  and 
from  steam  with  certain  temperature  changes. 


Conduction^    Conduction  is  a  method  by  which  heat  diffuses  within  a 
body,  or  from  one  body  to  another,  or  from  a  region  of  high 
temperature  to  a. region  of  low  temperature,  with  no  gross 
molecular  movement.  ^ 

Convection.    Convection  is  a  means  of  heat  transfer  wherein  heat  is 
transported  from  one  point  to  another  by  the  movement  of  hot 
material  between  those  two  points.    The  medium  that  transfers 
the  heat  is  a  fluid,  either  liquid  or  gaseous. 

Convective  film  coefficient.     In  convective  heat  transfer,  there  is 

always  a  stagnant  layer  of  fluid  next    to  the  solid  substance. 

The  convective  film  coefficient  is  a  measure  of  how  well  heat 

can  be  transferred  through  this  stagnant  film  of  fluid.  The 

2 

units  are  typically  expressed  in  (calories)/ (seconds)  (cm  ) 
(degrees  C).    ,  ^ 


Dielectric  properties «    Dielectric  properties  are  those  properties 
that  describe  the  molecular  reaction  of  a  substance  to  a 
electric  field.    Certain  of  these  properties  determine  to" 
what  extent  a  substance  will  absorb  microwaves  ated--fehus  under- 
.  go  a  rise  in  temperature. 

Electromagnetic  waves.    Wave'  phenomena  characterized  by  variations 
of  electric  and  magnetic  fields  are  electromagnetic  waves. 
Radio  waves,  heat,  light,  x-rays,  microwaves,  and  many  others 
are  electromagnetic  waves  differing  only  in  frequency. 

Fluid  mechanics.    Fluid  mechanics  is  the  study  of  the  mechanical 
properties  of  fluids  and  the  laws  and  forces  goVerimig  their 
behavior  under  both  static  and  dynamic  conditions. 

Heat  and  mass  transfer.    This  term  denotes  the  movement  of  heat 

or  mass  from  one  body  or  substance  to  another,  or  within  the 
body  or  substance  itself.     In  food  service  applicat^^,  we 
are  concerned  with  the  transfer  of  heat  from  a  body  during 
freezing  or  refrigeration  and  to  a  body  during  cooking, 

^       Mass  transfer  considerations  in  this  application  are  generally 
limited, to  the  moisture  loss  that  occCirs  during  cooking  opera- 

V 

tions. 


Internal  energy,    Int^rnaj^energy  is  the  energy  contained  within  a 
.,substance  due  to  its  state,  not  to  its  bulk  movement  or  posi- 
tion.    In  our  discussion,  the  internal  energy  of  a  substance 
is  a  meas;ir€of  its  temperature  arid  specific  heat, 

■     \  '    .  ^'  ' 
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ump^  parameter  analysis.    The  study  of  a  system  in  which  the 

ropertiegftemperature,.  pressure,  density)  of  each  substance 
are  considered/BlSs^e  constant  throughout  the  body^^is  known 
as  a  "lumped  parameter  analysi:^7^i;^^lthougK/^adients  and 
variatipils'' exist,  an  an^Jt^sis  of  thi^  ty^e  'c^ii  prpvide  a 
gooci  approximation  of  the  reaction  of  the  system. 

Radiation.    Radiation  is  the  transfer  of  energy  from  one  point  to 
by  means  of  electromagnetic  waves.    Radiation  strik- 
ody  is  converted  to  heat  due  to  the  molecular  absortion 
radiant  wave' energy. 


Specific  heat.     Specific  heat  is  a  measure  of  the  amount  jof  heat 

<>  / 

required  to  raise  a  mass  ofr  a  substance  over  a  cerrain  tempera- 
ture increase.    Common  units  are  (calories) / (degrees  C)  ,4g^^^)^ 
The  higher  the  specific  heat,  the  moreJieat  is  required  to 
raise  the  temperature  of  a.  given  mass.    Likewise,  more  heat 
is  released  by  a  given  mass  when  it  undergoes  a  drop  ^In  . 
temperature. 

S'tanding  waves.    Due  to  the  regular  rectangular  shape  of  an  oven 
cavity,  each  successive  wave  of  microwave  power  will  follow 
the  same  path  as  the  previous  wave.     It  will  reflect  from 
metallic  surfaces  throughout  the  oven  until  absorbed  by  the 
product.    Where  no  waves  pass  through  the  product,  heating 
will  take  place  only  by  conduction  of  the  heat  from  higher 
temperature  areas  of  the  oven.     If  two  wave  paths  cr.oss 
the  product,  •  excessive  heating  occunsu  For^Jjls 
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diffuser  or  "stirrer"  is  required  to  disperse  the  microwaves 
in  different  directions  when  they  are  directed  into  the  oven" 
cavity. 

Stef an-Boltzman  constant.    This  proportionality  constant  relates 
radiation  from  a  body  to  the  fourth  power  of  the  tempera- 
ture of  the  body.     Its  numerical  value  has  been  determined 
experimentally. 

/ 

Thermal  conductivity.    Thermal  conductivity  is  a  measure  of  how  well 

a  substance  conducts  heat.    Units  are  typically  represented  as 
2 

(calories)/  (cm  )  (degrees  C) .    Materials  with  high  thermal 
conductivities,  like  metals,  conduct  heat  readily;  those  with 
low  thermal  conductivities  act  as  insulators. 

Thermal  diffusivity.  The  quantity  K  /C^  where  K  is  the  thermal 
conductivity  of  the  s*abstance,     is  the  density,  and  C  is 

V 

the  specific  heat  is  the  thermal  diffusivity  of  of  a  substduce. 

The  magnitude  of  this  qiii»ntity^  is  a  measure  of  how  quickly 

a  body  with  a  mon-uniform  temperature  will  approach  equilibrium-. 

Thermocouple.    A  thermocouple  is  a  device  consisting  of  two  wires 
of  different  metals  welded  or  soldered  together.    As  the 
temperature  of  the  junction  is  increased,  a  larger  voltage 
difference  is*  produced  between  the  wires.  '  This  voltage  can 
be  measured  and  the  temperature  at  the  juncture  calculated. 

Thermodynamic  properties.    The  thermodynamic  properties  of^  substance 
ate  those  properties  that  determine-  its  behavioifwhen  heat  is  - 
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transferred  into* or  out  of  a  body  of  that  substance. 

Thermister .    A  thermister  is  a  device  made  of  semi-conductor  material 
that  exhibits  a  change  in  resistance^ when  subjected  to  a  change 
in  temperature.    The  resisitjance'  can  be-measured  and  the  tempera- 
ture  calculated.  ' 

Turbulent  flow.    Turbulent  flow  is  the  combination  of  a  uniform  fluid 
♦ 

flow  and  irregular  eddy  currents. 


-  « 
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FOOI>  ?ROCESSING  METHODS:     THE  STATE  OF. THE  ART 
AfJD  ITS  FUTURE  EFFECT  ON  FOOD  SERVICE 


.     '  Introduction 

Food  science  .obviously  contributes  a  great  deal  of  intormation  to 
the  food  service  discipline  and ^industry ,  and  the  role  of  food  science 
and^its  relationship  to  the  food  service  industry , is  "the  focus  of  this 
report.    Mo»re  specifically,  our  approach  has  been  to  .provide  a  thorough 
discussion  of  some  of  the  mo^re  important  food  .processes  that  will 
almost  cej:tain;Ly  affect  the  food  or  the  food  preparation  systems 
required  by  the  food  service  industries  of  the  .future.    Fbr  example, 
how^  th&::food  reaches  tHe  food  service  establishment  will  certainly  have 
soine  beating  on. the  type  of  preparation' that  goes  on  at  the  serving 
site.    These  preparation  procedures .have  traditionally  ranged,  and 
will  continue  to  range,  from'  sinfple  heat-and-serve  to  taking  the  raw 
food  dnd  preparing  it  from  scratch.    The  procedures  will  change 'little.; 
their  .use  ratios  will  change  substantially.  \  , 

In  the  past,  there  has  been  altogether,  too  little  communication  - 

/ 

between, 'the  food  scientists  and  technologis^ts  on  the^  one  hand',  and  the 
food  service  practitioners  on  ^the  other.    While  both  groups  endeavor 
to  improve  food  quality  and  lower  its  cost,  they  have  tended  t^o  operate 
exclusive  of  feach  Ottier.    This  "Project  has  demonstrated' that  a.  unified, 
^jxproach  Lo  tli^e  problems.  o,f  ,bdth  interest  gXQups  certainly  would  \^prk 
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to  dteir  mutual  a4vantage^  exist  great  areas  of  overlapping 

interest— which  this  Project  lias^ served,  to  point  out  repeatedly  over 

— the  pi'^cediu-g'"'s"ix  months. 

We  refer  tp  the  subject  matter  covered  in  this  report  loosely  as 
"food  science,"  but  it  might  be  mqre  accurate  to  call  it  "the  food 

■  processing*'areas  of  food  science/'    Even  with  this  more  restrictive 
partitioning,  however,  we  are  left  with  an  extremely  complicated, 
multi-faceted  ^rea.    We  attempt  fo  provide  our  reader  with  a  knqwledge 
of,  the  various  processes  being  used  in  fhe  industry  today  and  how 
these  procea,ses  might  be  used  to  produce  the  product  ultimately  used 
by  the  food  servieie  industry.     It  is  not  a  compr^^nsive  view  of  all 
-the  process^es,  rather  it  tries  to  convey  the  nature  .of  each  process 
and  the  extent  to  which  it  is  presently  being  used  by  the  food 
processing  industry.  ^ 

'The  technological  infonnatj.on  for  producing  new  fotJd'prodvict§, 
along  With  the  complementary , 'Sophisticated  procedures,  is  available  ^ 
now.    To  what  extent  this  knowledge  wiU  be  used  in  ^he.  food .  service 
industry  iji  the  next  few  years  will  depend^n  the  type  of  individuals  - 
charged  with  the  decision-making  responsibilities,  and  the  training 
they  receive.    Will  the  food  service  industry  concentrate  solely  on 
business  or  will  it  become  more  involved,  with  the  food  scientists,  in 
the  ramifications  of  the  rapidly  changing  food  processing  techniques? 

this-^^stion,  out  iriT'this  report,  we  have  attempted 
to  isolate  ■andaigt:P96.,.^ie;- considerations  that  will  s^ape  an  answer 


soon. 
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food  Dehydration^.    The  Mofet  Widely  Used  Metfioa~^-^---^  " 
of  Eood  Preserva'tioiu  ^      ^  - 


Although  the  major  products  being  dehydrated  in  the  United  )^ 

  * 

States  today  are  essentially  the  same  as  they^ere  in  1960  (sugar, 
starch  products,  coffee,  milk  products — especially  non-fat  milk  and 

whey — and  flour  mixes,  with  good  ja^fkets  for  breakfast^  and  pet  foods,  • 

\ 

"^x^        pasta  products,  and  dried  fruits  and  vegetables 'as  well),  since  that 
Ljne  there  have  been  other  changes.    The  production  of  dried 
brealdf^^t^  foods ,  mixes,  and  potato  and  com  chip's'^liasrincr^^ 
example,  and  much  of  The^^pToductioiT^  has^  been 

taken  over  by  freeze-drying.    Also  other  countries  now  surpass  the 
U.S.  in  drying  fruits  and  vegetables.    The  methods  of  dehydration, 
however,  have  remained  basically  unchanged*    In  1963,  55  percent  of  all 
dried  products  were  air-dried,  40  percent  were  spray-dried,  and  less 
than*  5  percent  were  dried.by  other  methods.    It  is  probably  istill  trqe 
that  these  two  methods  account  for  most  industrial  dehydration. 
(Karel,  44)  ^^^^ 
Air  Drying  ^  ' 

Air  drying  is  the  dehydration  of  solids  in  air,  which  is 
accomplished  by  exposing  foo^*'-^  heated  air  in  direct  dryers. 


Sometimes  these  dryers  are  used  with  indirect  dryers,  which  heat  the  ^ 
surfaces  on  which  the  food  is  placed*    Primari^/^^^nvection  provides 
*  the  heat  transfer,  but  additional  heat  may  be  supplied  by  radiation 
or  conduction,  using  batch  dryers  (tray  dryers,  kiln  ^^yers,  and  some 
types  of  fluid  beds)  or  continuous,  dryers  (tyhnels,  rotary  dryers, 
and  belt  or  bond  dryers.  (Karel,  44)    Often  the  manufacturer  adopts 
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the  tunnel  dryer,  which  is  by  far  one  of  the  ijost  :||||xible  systems 
in  commercial  use.    In  its  simplest  form  the  fcimnel  dryer  is  a 
rectangular  structure  (whose  dimensions  vary  greatly,  dependong  op 
the  capa^ty  of  the  plant),  which  will  accommodate  trucks  contaijjitfj 
tays,  spread  uniformly  ^th- the  product  to  hedrXB^n — fhetunnel 
is  ess  en  tially*^  continuous  andjie-rfu^s  gradually  enter- one  by  one 
and  are  remu»e<i--T5Iien' eqi^^  established. 


Tunhel  systems  are  classified  according  to  how  the  air  traverses  the 
product,  the  single-stage  parallel  air  flow  being  one  of  the  simplest 
systems.    In-Jtjiis  one,  the  "wet"  material  fi^st  encounters  the 
jdriest,  warmest  air,  then  leaves  the  dryer  at  the  cooler  ea4  of  the 
tunnel ♦    Although  the  highest  rates  of  evaporation  are  achieved 
initially,  thera  is  little;  danger  of  overheating  the  product  since 
the  surface  temperature  of  the  food  is  below  the  dry  bulb  temperature 


due  toTTear^oss  through  evaporation*    The  product  is  protected  in 
the  latter  stages  of  drying  because  the  air  is  getting  progressively 
cooler.    This  cooler  air  also  causes  a  decreased  drying  rate  in  the 
latter  stages.    The  ultimate  disadvantage,  however,  is  that  a 
product  of  very  low  moisture  cannot  be  produced  no  matter  how  long  the 
timnel  is.    Commercial  plants  use  this  system  mainly  for  drying  grapes; 
however,  it  is  usually  used  in  combination  with  a  counterflow  system. 

In  the  s;ingl.e-stage  count ercurrent  flow  dryer,  air  is  directed 
against  the  movement  of  the  product-.    The  dry  product  leaving  the 
'dryer  encounters  the  hot' and  dry  air  entering  the  system.    The  "wet" 
product,  then,  is  initially  exposed  to  very  slow  drying  conditions. 
However,  provided  precautions  are  taken  not  to  overheat  the  product,  < 
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it  ultimately  has  a  lower  moisture  content  than  it' would  have  if 
processed  by  the  previously  mentioned  system*    The  counter  flow  ' 
system  is  more^^e^nomical  to  operate  than  the  parallel  flow  and  is 
widely  used  for  commercial  production,  mainly  for  processing  dried 
"vegetables.    The  greatest  problem  with  the  system  is  product  shrinkage. 
The  dried  product  has  a  relatively  high  density  and  slow  reconstitution 
properties,  whereas  the  parallel  flow  system  produces  a  dried  product^ 
with  much  less  shrinkage  and  a  lower < density. 

Double-stage  dryers  are  available  with  both  countercurrent/ 
parallel  flow  and  parallel/countercurrent  flow.    The  bulk  of  the 
commercial  two-stage  plants  in  this  country  are  the  latter  type, 
probably  because  of  its  more  uniform  drying  and  its  high  output  of 
good  quality  products.    The  system  produces  high  initial  evaporation  . 
and,  often  in  practice,  the  first  stage  is 'shorter  than  the  second 
to  compensate  for  the  latter 's  low  rate  of  drying*    However,  equal 
length  tunnels  are  widely ^used,  and  it  is  possible  to  place  them  side- 
by-side  for  loading  and  unloading  at  the  same  fend.    In  many  systems, 
air  from  the  secondary  tunnel  is  used  to  supply  the  parallel  flow 
system. ''The  advantage  of  this  is  that  it  allows  the  temperature  of 
the  air  in  either  system  to  \e  adjusted  as  desired. 

.     The  chief  advantage  of  the  three-stage  dryers  is  that  they  are 
more  flexible  and  can  achieve  nearly  optitoum  conditions  for  drying 
a  wide  range  of  products^.    However^^^tbe  few  of  these  in  operation  use 
three  tunnels  with  countercurrent  air  floW..    An  important  implication 
of  these  dryers  for  the  future  is  their  total  recirculation  system 
which  solves  the  odor  problem  associated  with  onion  and  garlic 
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dehydrators.    The  method  involves  interstage  heat  transfer  with 
dehumidif^ication* 

Another  type  of  dryer  is  the  bin-tjrpe  finish  dryer  which 
serves  as  a  place  for  equilibrating  temperatures,  obtaining  final 
moisture  levels,  and  storing  dried  products  prior  to  packaging. 
Basically,  these  dryers  are  cylinders  through  which  blows  wa^air 
at  a  velocity  not  greater  than  lOOft'^  per  minute  per  ft,^  This 
dryer  provides  a  low-cost  method  of  removing  moisture  from  particular 
products  during  the  slowest  stages  of  drying.     Both  the  statis  and 
portable  units  require  24  to  36  hours  to  reduce  the  moisture  content 
of  vegetables  from  10  percent  to  5  percent^ 

1 

In  the  conveyor-type  dryer,  wliich  resembles  the  tunnel  dryer,  , 
fmaterial  is  conveyed  through  a  hot  air  system  on  a  continuo 
y  belt. 


6 


ERIC 


with  the  result  of  reduced  handling  costs.    The^=5=V5|t^^^terial  is 
loaded  uairf^r^y  ^about  6  ^to  8  inchdes  deep  onto  a  belt  made 
woven  metal  mesh  or  interlocking  perforated  plates  and  is  dried 
initially  by  air  blowing  through  the  bed  and  finally  by  air  passing 
down  through  the  bed.    The  latter  prevents  ir.aterial  from  being  lost 
from  the  system  due  to  changes  In  density  during  drying.    Belts  vary 
from  30  to  60  feet  long  and  from  6  to  100  feet  wide.'   By  sectionalizing 
,  the  system,  it  is  possible  to  control  independent  flow  rates, 
temperatures,  and  humidities  *( which  is  essential  for  high  capacity 
water  removal)  and  thereby  receive  optimum  output  and  quality, 
it  is  necessary  to  remove  the  material  at  a  moisture^level  of 
approximately  15  percent  to  avoid  excessively  long  belts  and  the 
waste  of  evaporating  capacity.   (Holdsworth,  43) 
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Modern  industry  in  general  has  increased  instrumental  analysis 
feedback  control,  and  automatic  operation  oJE  process  lines,  but 
these  developments  have  lagged  in  food  processing  for  at  least  three 
reasons:     (1)  food  materials  are  coiroj^'  and  difficult  to  describe 
in  simple  engineering  proper  tie's;  (2>  the  measurement  of  on-line 
and  feedback  control  with  regard  to  food  processing  is  difficult; 
and  (3)  it  is  hard  to  find  food  technologists  with  adequate  background 
and  experience  in  engineering.    Some  progress,  however,  shas  been  made^ 
Extensive  on-line  moisture  measurements  are  now  available  and  one 
control  scheme  for  a  fluid  bed  dryer  is  based  on  three  temperature 
measurements:     inlet  air  temperature,  outlet  air  temperature,  and  the 
temperature  of  the  air  wet  hn\^^f0if^''^^ritrol  is  maintained  by  monitoring 
the  temperature  o f  th^ss^iril^^^r  to  compensate  for  the  changes  in  the 
o tlier  temperatures^^^rf^el ,  ^44)^ 

majQ^^^oblgjB=^^air  drying  solid  foods  is  that  the  drying 


rates  must  be  limited  as  moisture  control  decreases  because  of  the  low 


diffusibility  of  the  moisture.    The  associated  problems  gf  shrinkage 
and  organoleptic  changes  lo^^^he  quality  of  the  product.  Air-dried 
solids  also  rup^-^^Hsks  of  (1)  poor  rehydration,  (2)  burning  and 
flavor  d^*&€rioration  during  drying,  and  (3)  lipid  oxidation,  as  well 
^s  oxidation  of  lipid-soluble  pigments,  vitamins,  and  some  water 
soluble  compounds  both  in  drying  and  storage. 

Researchers  are  continuing  to  look  for  ways  to  counteract  the 
aggregation  in  solids  during  dehydration  that  limits  both  the  drying 
and  rehydration  rates.  (K^el,  44)    The  demand  for  better  and  faster 
reconstitiation  in  ^i^ydrated' products  led  to  the  development  of  the 
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^'explosion  puffing  process''       the  United  States  DepartEient  of 
Agriculture  (USDA)  at  the  Eastern  Utilization  Research  and  Development 
Division*^ near  Philadelphia.    The  process  i$  now  recognized  as  one 
of  the  most  significant  developments  in  dehydration  technology,  for 
its  products  have  many  of  the  desirable  attributes  of  freeze-dried 
food,  and  they  can  be  processed  at  a  cost  comparable  to  that  of 
conventional  air  drying. 

Explosion  puffing  reduces  rehydrating  and  reconstituting  to  a 

g 

few  minutes.     In  the  process,  pieces  partially  dehydrated  by  a 
preliminary  stage  drying  are  heated  in  a  closed  rotating  cylinder 
known  as  a  "gun*'  until  a^  predetermined  imtemal  pressure  has  been 
reached.    The  gun  is  then  discharjged  instantly  to  atjnospheric 
pressure.    During  the  process  a  certain  amount  of  water  is  vaporized, - 
but  mor^^  importantly,  the  explosive,  or  flashing,  conditions  result 
in  a  highly  porous  network  of  capillaries  within  the,.particles.  This 
porosity  enables  the  final  dehydration  to  be  achieved  much  more  rapidly 
(in  about  one-half  the  time)  than  would  be  possible  with  conventional 
dried  products.     It  also  allows  the  product  to  reconstitute  very 
rapidly.  »  ,        ,       *  \- 

At  present,  explosion  puffing  can  produce  dehydrated ' carrots , 
heets,  white  and  sweet  potatoes,  celery,  and  fruit;  it  works  especially 
well  with  apples  and  blueberries.  (Holdsworth;  43) 

Another  possible  way  to  combat  aggregation  of  solids  during 
dehydration  is  to  freeze  and  thaw  foods  prior. to  drying  in  order ^to 
increase  internal  porosity  and  ease  of  mass  transport.    The  idea  itself 
is  not  new,  but  a  new  method  of  parrying^it  out  has  been  patented. 
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In  this  method,  food  that  has  been  previously  pressurized  with  500 
to  1500  psig  of  methane,- nitrogen,  CO2,  air,  freon,  or  ethane  is 
frozen.    The  pressurized  frozen  substances  are  then  air  dried,  and 
they  retain  their  shapes.    The  developer  does  tkt/  fully  understand 
the  phenomenon  himself,  but  <he  believes  that  bubbles  of  gas  are 
retained  within  'the  solids  during  melting  an^  drying,  thus  preventing 
shrinkage.   (Karel,  44) 

4  third  method  of  preventing  shrinkage  has  also  been  proposed* 
This  method  involves  irradiating  dried  vegetables  with  ionizing 
radiation  to^ produce  scission  of  some  polysaccarldes ,  with  the  result 
of  improved  rehydration  and  texture.^  However,  the  use  of  ionizing 
radiation  is  not  currently  allowed  by  the  Food  and  Drug  Administtation 
(Karef,  44) 

One  recently  proposed  process  for  dehydrating  solids  in  air  is  - 
the  fluidized -bed,  which  has  been  used  in  the  food  industry  for 
freezing,  mixing,  transporting,  heating,  agglomerating,^  and  drying. 
This  system  has  the  advantage  of'  a  simple  design,  initmate  gas-to- 
particle  contact,  and  uniform  particle  exposure  t:o  air  without 
mechanical  agitation.     It  is  an  extremely  simple  piece  of  equipment 
that  can  be  made  continuous  if  some  back  mixing  can  be  tolerated. 

However,  conventional  fluidized  beds  have  several  disadvantages 
which  restrict  their  u^e  in  the  "food  indus\ry  to  the  preparation  of 
food  powders'.  (  Brockman,  20)'  Work  on  centrifugal  fluidized  beds 
(CFB)  l?y  the  USDA  led  to  the- conclusion  that  dryii^  food  pieces  in 

a  CFB  with  relatively  high  air  flot^s  may  be  self-limit-lng,'everi  when. 

/  t 
only  partial  drying  ^.s  desired.^  The  rate  increases  obtained  in  early 

drying-stages  may  b^  more  than^^^^t  by  the  rat?e-retarding  effects  of 


a.  Bkin-like  layer  of  colla|^sed  surface'  Jtissue  wSTich  forms  on  -the^  food 


pieces.    As  the  dry.lng j)X-o<5ess^^5pntinues,  tfei's  tissue  becomes/'  - 


increasingly  resistant  to  hear 'and  moi^iire.     (Lazar  and  Parkas,  4&) 
iJiawever,  in  1972  the  USDA  modified  ^^e  desigp' of  thei;:  CFB.    The  newi 
design  subjected  the  fjar^d  pa^t^icle  to  a  ce.Atri|ugai^f orce  greater 
than  the  gravitational^tixke_^aring;"f lud^i^^  with  the  rasult  that. 

CFB  could  ac<:Qin^lodate  different  siz^^^f  food  pieces,  as. well  as_^ 
altefr  the  ambtint  of  heat*-requ±red  in  processing 'tliem.    5a^e"new  procfess 
increased  the  appa^etit  density  of  the  pa'^tiole'  and  allo^Jed  smooth, 
homogeneous  f luidization,  which  could  be  achieved  ^aJt  any  desired  gas 
velocity  by  varylng^^e  centrifligal  force.    Also,  ihcrease^d  gas 
.  velocity  can  provide  improved  heat  trkns|er  at  moderate, gas  temperatures 
without  the  problem  of  scorching  pr  surface  heat  damage 'associd'ted 
with  higher  gas  temj^eratures*.    The  USD'A  successfully  blanched,  dried, 
jand  puf-fed- potatoes.,  a^pplea',' ?nd.  carrots  vith  their  modified  CFB* 
they -ajre' now  worjcing  on  equi^iment  for  continuous  processing' afid  on. 
techniques  'for  ensuring  'uniform  product  flow  down  the  length  of  the' 
CFjB  cylinder.  (Brockman,  20)    Recently  p'e^^,^  beans,  dic6d  vegetables. 


potato  gtanulea,  onion  flakes,  and  frtjit^  juices  have  been  successfully' 
dried  on  conventional  f ^uidleed  beds.  (HorldswOr-th,  A3) 
^  !^  A  novel  Id^ea'for  increasing 'tTie  drying, rate  of  f&ods  processed 
by  the^^JB^has  been  ex^mined"*by  Bartoiome,' ^\al.  (7),  who  found  that, 
shorter  drying  time  and'  lower  drying  tempera t^urea  were  possible  when^. 
forced  air  drying  of  potato  cylinde^r/ was'  coupled  .With  longltOd'inal 
standing  waves  of  a  mas^imiite  near  8,/00  *cps^.    Then  researchers  "felt  , 
their  method  could  have  comm^rcl^V.applic^tion} 'however,  tKey 


.  cautioned  tha,t  to  conserv.a  po^er  and*- to  mjtnijnize  noise,  standing 

waves  should  be  ugejd; and/ .drying  equipment  should;  be  designed 

*'    .        ' "        •     • .      /  '  ' 

specifically  with  thfs/usages'  in  mind,       "  ,  . 


'.Spray  Drying  , 

^\y.  IJlearly.  as*  important  as  air  drying  to  the  industry 'is  spr^y  drying', 
^^^^^^rich  is  use<J/t^ process  a  wicie  variety  of  .pirpductsy  including  coffee, 
^eggs;  milk  products,  "tananas,*bit)od,  c^ke  mixe^,^  ca«fein  and' caseijiates,. 
qfheese,  c±€tus  juices,  corn  hydrplyzates,  fish  concentrate,  potatoes^  - 
proteinyf^'om  various  plant  sources,  isoy  isdiates"  and  hydtolyzates , 
stai^ 'and.  starch  deriVati^s,  >tea,/ tomato  puree,*  yeast,  create,  ice 
^rea^.  and  jogurt.'  /       '  -  f 

'  IiKthe  praceaV  o^ ''spray  drving,>- a  liquid  or  paste  is  sprayed  into 
a^^ij:v^ber,  j^er^e' it^^cpk^cts  ^s'team  of  hot  air  and  is  dehydrated.  The 


Oispendgd  icy^fhe  air  stream,  flow  into  the  separation 
thay  ^re  rgjacrOed  from  the  air,  collected  and  .packaged, 
subjected  to-fuap€Kertreatiment:  J^uch  as  instantiz^g)  •     Each  ste 
constitutes  *ajtomplicated  an,d  delicat^iy-ba^anced  engineering  op^«*'^lorr 
^rel,  44)  /  '  'J        •  '  * 


5pray /drying  o'f  ten\eriminat;es  the  need  for  filtering  .pr  reducing 
siz^  of 'particles*' /Fourth,  j^ray/drylng  allows  fo.r  poating.  thaV .  »" 
^*partfole  with  another  _  substance..    Finally,  a  .contfinuous  spr-ay  dryipg  / 


system *eliminates[ all. manual  handling  o5  the  product,  thus  producing 
loi/er  labor  casts,  "  l^nproye^l  working  condition^,  ^ettar,  pi;odyctr  riecovery, 
'ati'd  ^more  consistent  products,''  .    ^   '  *  •  .  ■       *         /C_J3*  '  ' 

•  '   ,  '    Unfortunately,  ^ there  are  some  problems.  '  SprayYcfryln^.;4;8:^^ 
\  e^xijensiva  than 'most. other  ait-drying  .techttique8..b'acausa.  the  therraa!!  *  ^' 


efflfciency  is  often  lowei:  than  that ^of  other  types  of  dryers,  therefore^ 
i^her  fiiel  and  power  costs  mtst  be  set  against,  tl^e  savii;igs  in  manppwer 
'^in'a*  cpntinuous  systetn.    However^  cost  becomes  ra^rjcedly  iess  as  thfe 
»  capacity  of  a  plant  *increases.     Seconc^^  although*  spray-drying  is  used* 
ft>r  hea^-i^ten^itive  materials^^^^th^^  [greater  potentia^.  f bt  •thermal 

,  damag^with  this  method  than  withytRfe^tiJijina^ 
dehydration  method.    Third,  .am^jor  problem  still  exists  in  the 
equipments    The  atogiize^  dete;f'mines  the  size  of  thfe  tvc^pV^i^s  £m4/is 
th^e  most^li£portant  feature  xf)f,\the  spray  dpver.    'But  jL^^fj^ads^  liquid 
tend  to  be  uneven;  'and  Mhen  the  distribation  o^^pA^icfe  slz^-is  un'eveij, 

lowe^-qualiCy 
n-  nd  cilrastic  • 
^ers  a'nd., 
duction-/-^  .  * 
lied  by  fhc  food 


years  ^has 

b^een  "to'  achifi/e  high,  overall  therrn^^flcienc/^ with!  ^ilgh  throughput. 
l4rg^,;plant6  with  the  capcitj^^^o  sprayrclnKeOOO  to  7000  gallons  of  i 

^     -vZ  •  '  •  ■ 

majo?:  devdiopments^. 
•concentrating  .op^^ik  products.  '  Many,  of*' these  o-lant;^  use 'automattic  ' 

atxir^  control  units,  and  btheir- cbmpa^aisnts  of  the  pl^ot, 
including  fllteir , replacement,  are  ^IsO'.b^cpfcing  automatic.    Mor^  drying:' 
chamb^i^a^e  S^ing  installed  in  tie  opeJiT,  reducing  building  costs.  But 
.the  recen^^oYicerrrovet  air  po^lutlorf  and  the  attendant  legisiati<>flr 
.■will  j^biibc^iaiy"  require,  imp^.y.ed,  methods  "f. or  separating  powder  'from 


1^9 


"  waste.^x^Al-so  recentiy,  drying  procedures  have  been  modified  for  filled 

Lk'  and  other  speciality  items.      ,  ' 

J*     »  * 

Spray-drying. continiiits  to  t>e  important  for  producing  dried  jaggs, 
and.ingtant  cofftee  ^(although*  agglomeration  and  freeze-drying  now  have 
the  interest  .of  x:of fee  .pcdcessors)  as  well  as  fruits ''a^d  tomato' 
.products^^    However,  one  problem  is  that  prociucts  with  a  high  content 
of  sugar  and  oth^r^soiuble , solids  tend  to  adhere  to  the  walls' of  the 
drying,  chamber .    Two  soliltipns,  modifying*  the  process /^d  adopting 

various  additives,  hav^  been  sug*g;dsted,  ^urralr^^^preSent  bqth  ar^'  tocP 

-  .  -   ^  .        .         •  '   \  ^     '     ^  ^    '  • 

costly  to  be  "^com^iercially  feasible.    Very 'recently',  .however ,  a- dual 

dryer  was  developed  which  atomieea  liquid  products  at  the*  top  of- .a 

spray-d¥ying-cha*mbier ,  ra±xeB*them  with  heated^  air-^  an<S  then  direct^  v 

•  ^  '      *     ^  ^  .  -^^  ^  J  */  • 

tjiem  'onto  a  screen  it^e^h  conveyor  belt*    "Tir^  parti^ilyTa'rie'd^  ^particles.  ' 

'  I  ^  .  ,         '  r      ^  ;  ;       \^  , 

^  '  form  a.mat  ai^d  sere  then  circuiatiori-drdged.    The' ^develeper  haa.  found 

thi§  m^thod*^  successful*  f9r  processing  calf*  stacter ,  whey;  and  chee^eA, 
-  (Karel,  44)\  •     ^      ^  \  ^  '         V   .     "  . 

'''In  Gdnclus*lon,  th,e  continuous  -spray-drying  process  produces  a^*' 
high-quality,- ecoiioiiti.Qal  product  and  is- likely  to  continue  to  dominate 
,liqtoid  .'fd'od  processing  sintfe'  it  is  a  well-^etablished- method  that 
,  prtJbaiyVwill,  riot  ^peiflfefice  frequent,,  drastic  "^^Aatiges^  ^nd  innovation^. 
(KSirel,  44Jr  -^In  fact^  it  will  no  doubt  become  mo;^^.  wide  spread  as  it-  • 


< 

finds  appy.cations  amOrig^newly  developed  prt5auots  'from  the  foodstuff 


/ 


and  polymer  >9^ctbrs;  (Lyne,  .53)  '  for '^example,  the  spray-drying  of 
^fruit-milk  protein  combljxat  tons  .may  b^  .pf^  sub8,tantial  importance  in  -  ^ 

the  future  befiiaus^  milkshakes^  yogurt,  and  flavored  dairy  drinks  are 

^*  I. 

popular  with^  consumers.  <Karel,  44)'    Also,  with  the  current  attitud'eS' 

.    '    ,  '  -       \^  '  •  ^         .  :  •  '  ^  ^  . 

*  The  wor id's. large St  egg  drying^  facility  i^  in  Riverside,  California. 


on  pollution,  -an  increasing  number  of  effluents  will  Ue  concentrated 

^        '     ,  '    \  ,/     '  • 

and  Sp«:ay-dried  to  become  a  saleable  product^  instead  bf  being  ^uf  a 

down  the  drain.  (Lyne,;5'3)  .  '         *     *         ;  '  " 

.Recently/,a  great  deal  of  research  has  centered  on  "instant"  ^ 

powders  produced  from  yvarious  foods  by^  spray-drying/.  (The  4:erm 

"ins'tant'I^  implies  a., rapid  and  complete  rehydration  in  water  o^  another 

•  li^ilid.)    The.  indjdstry;  has  produced  these  inSitant  powders  through  a  - 

combination  4fd^[^^^         treatments  and  agglomeration.    The  surface  . 

treatments  intj-lyde^  incorporating,  stjrf ace-active  materials  into  the 

-food  to  improve  its  ability  to  absorb  nfoidture;-  coating  spray-dried 

products  with  an  additive  that  increasjis  its  ability  to  absorb 

.moisture;  and  imbedding  primary  particles  in  a^^ubstrate Vhich^*     •  * 

although  soluble  in  the  rehydration  liquid,  ke^eps  th^par tides  . 

separate<^  .during  their .  initial  ^contact  with  wat^r  .    Also  the  TOrosity 

-of  in^iy^dual  particles  increases  when  freeze  drying  or  foam'/rying 

are  substituted' for  spray  drying^.    The  other ^method,  agglomeration,*  . 

*may^be  accomplished  in  Jtwo  ways:  ,  either  as  part  of  the /spray-drying.- 

p^rocess  pi:,  more  *c63mmonly ,  as  a  later  step^l    In  this  latter  method, 

^  .the*s|fray-drled  powder-'is J^rfef^illy  ^pew'^e,tted  and  th6  patticles  ai^e  /  ' 

brought  into  contact  aW^^illow^Kto  grow  i-nto  aggregates.    The      •  " 


va^gfdgat^s;  ^re  th^nf iredifled ,  caol^d,,;^d  separated  by  size*-  ' 

•  Several  companies  hstve  develqped  proc6l9§'es  for  making  Ins&an't 
milk  powders,    fhese  processes  vary  primarily  in  the  typ«  of  equipment 
they  ude  for  each  of^their  steps*    Mdst  of  the  methods  developed 
for  milk  can  also  be  applied  to  other  spray-dried  particle^,- including 
^  sugar-cbntaining  mijctu^es,  *  ♦ 


The  tecent  "aggloitferatoion  bpom"^  in  the  coffee  industry  is  a 
controversial  subject.    Some;feel  that;^h^re 'is  no  gbod  tecHnical 
^reason  for' agglomerating'  spray^dri^d ^coffee  and 'that  the  trend  toward 
agglomer^Ciofi  is  ^'-^ Sales  gimmick  promo'ted  by, companies  trying  to 
^imlpate  the  appearance' of .  the  excelljent  f*rejlz6-dried  cof  f ee  ,in  ord^r 
tfi>  tool  the ^public.    Further,  since  agglomeration  ±Q  only  feasible 
fqr^  pke  large  processor,*  some  Ipok^  on  it  as  an  attempt  to  force  the 

*smal],  processor  but  of  business.   '  (Karel,  44) 

'    >       '  1/  .    '  .  ' 

rPpam,  drying-  ^-  •  •  ' 

♦  -  It  •  ' 

♦  "A  great  deal' of' research  and  deveXopment"over  the  last  25  years 

'"^      •**».*  *  (.  ^  * 

/  *  ,  '»  • 

has  been  (directed  toward  adapting  foam-drying  techniques  to  liquid 
foodstuffs.     Substantial  work  has  ^een  done  on  developing 'prbcesses, 
equipment)  and  products;  ,on  understanding  the  basic  process  mechanism;* 
and  on  measuring  prodjatt  quality  and  stqrage^ stability .  "Early  fj^dings 
^re' favorable',  godd  processing  de'finitions  existv  and  suitable 
equipment  is  available.    But  foam-drying  tfefchnology,  'w.ith  the  possible 
exception  of  gas-inflation  spray ^drying,  ±a  not  yet  widely  used. 
Hettzen3orf  and  Moshy  •(41)    f  ihding  no  reason  given  for  this  iii 
^freviou^s  researc)i^  h^ve  ^rop^osed  a  subjective  critique  (which  "this 
4±scu6fsion  is  pxim&rily^based  upan)  explaining  why  fo^m-drying 
te9hni^ues  are  \yot  commercially  used^    As .they  see  it,  'the  primary 

,      \  ,   ^     .        v'  ^  *  *    .  ■        '  - 

reason  is  that  f(^am  drjring  is  more  Expensive  thkn  conventional  spray 

*  .  *         ^  -  *  '     '•       -         »"  .  ■   ■  , 
difying  and  <if^* drying.    Therefore,  if  a  satisfactory  product  can  be 

obtained  from  am  of  these  methods,  there  is  no  incentive  to  use  foam 

drying  unless  it  produces  a  hetter  quality  product,"    Further,  foam 

"drying  is  not  as  unique  as^  the  still  more  expensive  vacuuni  freeze-  ' 
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drying  process,  vh^^^ies  solid  material  better  than  "any  other 

dehydration  method,    ^heref ore,^^irrthe'  future  foam  drying  will  probably 

be  directed  toward  ^^pecific  types  of  products,  namely  relatively 

expensive,  heat-sensitive  fluid  materials.     In  fact,  this  is  the 

general  direction  foam  drying  has  taken  in  the  past. 

When  all  aspects  of^oam  drying  are  considered,  it  is  a 

relatively  rapid  process  that  does  not  require  high  temperatures.  While 

the  foam  structure  of  the  product  assures  its  rapid  reconstitution, 

this  same  structure  presents  a  storag^e  problem  since  foam-dried  -  J 

products,  are  bulkier  than  those  processes,  by  other  dehydration  meth\>d^. 

 •  -  . 

Aroma  retention  is  another  problem  and  odd-back  techniques  are  .required 

for  sbo^e  products      Corn  syrugs  have  been  found  to  prevent  undue  ^ 

hVgroscopici!^ 

There  have  been" -two  major  modifications  of  the  Original  foam- 
drying  process.    The  f iSSt^^^^  t.he  "crater"  method,  in  which  a  layer 
of  foam  about  1/8-inch  thick  is  spria^  on  an  aluminum  tray  with 
1/8-inch  diameter  holes.    A  blast  of  air  is  shot  through  the  holes 
in  such  a  way  that  craters  are  formed  in  the  foam  •shfeet.  _  This 
enlarged  foam  surface  allows  for  an  increased  drying  rate*    The  second 
modification  is  the  "spaghetti^*  method.     Strips  of  foam  are  extruded 
onto  a  plat^,  increasing  the  surface  area  and  thus  the  mass  transfer. 
The  highest  t4wy^hput  is  obtained  when  threads  bf  the  thinnest 
diameter  are  dried  at  the  highest  possible  temperature.    Either  process 
pro^ces  a  product  with  very  low  density.    The  density  is  inqreased  by 
passing  the  powder  through  heated  double  roll  co^action  units  which  ^ 
removes  J^jie  very  fine  air  bubbles  that  tend  to  show  up  in  the 
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reconstituted  liquid.    Densitj^  is  also  desirable  because  it  malces  the 
product  easier  to  handle.  '.(Holdsworth,  43)  — \ 

There  are  several  methods  of  foam  drying.    What  was  ori|!tnally 

ti  '     ..   ^  / 

known  as-  vacuum-puff  drying,    has  been  converted  into  a  contin\i6us 

c  .  . 

►process  called    continuous  vacuum-belt  drying."    This  method  was 

originajlly  usfed  itf  the  production  of  instant  coffee  and  soluble- tea, 

but  the  development  of  sutcessful  and  significantly  cheaper  spray- 

drying  technicjues  .for'  these  products  has  caused  vacuum  dryers  to  be 

replaced  with  spray-dryers.  vacuum-puff  dryers  are  presently  used 

for  processing  citrus  an<i  other  fruit  beverages,  which  are  relatively 

expensive  commodities.     Citrus  products,  hoj/ever,  have  not  been 

^amenable  to  more  conventioaal  dehydration  techniques.    Recently,  with 

more  success^  the  Ea^ern  Regional  Laboratory  of  the  USOA  test-m^irketed 

a  vacuum-puff  dried  milk  that'  co^d  be  sold,  at  about  a  21c  per  quart 

equivalent.    The  "milk"  was  packaged  under  nftrogen  in  cans  containing 

the  equivalent  of  one  quart  of 'fluid  milk  and  was  calle4  "Dairy  Fresh." 

t 

The  prodlict  sold  w^H  fpr  a  new  item,  indicating  a  good  potential  for 


commercial  success.    Further,  consumers  rated  it  favorably  with  regard 
to  ^ispersibility,  storage  convenience,  cod't,  and  riiziuiess;  in  fact  a 
great  majority  considered  it  as  good  as  or  better  than  fresh  whole^i^ilk 
in  all  regards.     Curiously, 'the  sales  of  "Dairy  Fresh"  seemed  to  have 
no  effect  on,  the  sales  of  Others-dairy  products.    Apparently,  it  was 


purchased  for  special  useB,  thus  suggesting  additional  markets  for 
milkg    Th^  USDfi  has  proposed  a  plant  that  would  operate  24  hours  a  cfay, 
250  ^ys  a  year,  and  produce  62,000  quart  equivalents  of  "Da^jy  Fresh" 
each  wo  racing  day.    The  product  would  be  paokaged  in  No.  10  cans  for 
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institutional  use.    pi  course,  the  price  of  210  per  quart  equivalent 
would  probably  have  to  be  higher  now- because  the  higher  price  of  raw 
milk  would  influence  the  selling  price.    However,  if  product  quality 
and  storage  stability  are  as  good  -as  they  seem  to  be,  "Dairy  Fresh"  is 
a  potential  application  of  vacuum  puff  drying.  (Sinnamon,  eit  al^. ,  59)' 
A  second  method  of  foam  drying,  foam-mat  drying,,  is  similar  to 

J 

the  vacuum  puff  method  except  that  the  /oam  is  initially' formed  by, 
agents  and  then  dried  under  atmospheric  pressure.     Successful  use 
depends  upon  producing  a  ^oam  of  suitable  structure^  i.e.,  one  with 
many  small,  uniform,  stable  bubbles.    The  structure  of  the  foam 
material  permits  high  initial  rates  of  water  removal,  as  well  as  a 
relatively  short  dehydration  cycle.    Also  the  process  requires  only 
moderately  low  temperatures.    This  tLpe  of  foam  should  retain  its 

structure  during  drying.  '  Vfith  the  exceptions  of  egg  whites,  beef 

t  '  It 

extract  concentrate,  and  whole,  milk i concentrate,  it  is  often  necessary 
to  use  film-forming  additives  such  as  solubilized  soy  protein, 

glycerol  monostearate,  and  sucrous  palmitate,  to  stabilize  the  foam. 

•  "  - — '» 

Initial  work  in  this  area  was  based  on  tomato  j)aste,  but  now  it"  "  *  , 
includes  milk  products,  coffee,  pineapple  lemonade,  grape  and  orange 
juice,  apricot  puree,  and  a  prune  product  containing  egg  albumen* 

(Holdsworth,  43)    In  addition,  a  recent  study  on  the  commercial 

f  •  ft  * 

feasibility  of  foam-mat  dried  instant  orange  juice  gave  promising 

results.     (Serry  et_  al^. ,  9)  -  ^ 

The  usual* need  for  foam  stabilizing  agents  retards  the 

commercialization  of  this  process*    These  additives,  especially 

glycerides  of  fatty  acidSy  may  impart  an  objectionable  flavor  to  the 
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product  as  well  as  altering  the  appearance  of  th'e  reconstituted  productj 
Howjver,  this  problem  is  minimized  by  compS^ting. 

Several  attempts  have  been  made  to  develop  a  continuous  process 


oi^^am-mat  drying  for  commercial  use.    Two  basic  methods  vere 


developed:    a  moving  stack- tray  system  and  a  continuo 


OriB.^a^ticular  commercial  ^nit  ii^ilizritrg"  the  ^stpdc-rtray "system 


^^_5y5^m. 


experienced  serious  mecKa^cal  proWigmg^^^^ggch  as  tray  warpage,  which 
impeded  product^j^eiUQ^ 


s,  coupled  with  the  indWlity 
of  this  particular  system  to  attain  an  economical  production  ca|)acity, 


led  to''tt>a^^^^b^'3onment,  although  the  complicated  mechnical  handling 
prp  cedtir^'^Sf^t 


5ah  b^  eliminated  with  the  continuous 


belt  sys 

Product  recov^T?}^J^ses,  which  may  be  as  high  as  12  or  15  percent, 
are  ano the^jgot^iitiai-proHTem^^ of  foam-mat  drying.    Although  less 
extensive-,'  the  problem  is  present  with  solid  belt  drye?:s  as  -veil  as 
tray  dryers.    However,  the  loss  could  be  substantially  minimized  by 
controlling  doctoring  more  closely  or  by  el^ijlnating  continuous  b'felt 
washing*     (Hertzendorf  and  Moshy,  41) 

Another,  method,  Microflake  dehydration,  consists  of  drying  a 
'continuous  sheet  of  f  dam^ -20  ml  thick  that  has  been  placed  on  a 
continuous  stainless  steel  belt^    The  latter  is  heated  £xoa-^?%lpVL. 


sieam  ^ndx^rom^bove  g^^a  high  velocity  ^aif  streaati — Brylng  time  is 
re^?o>^^ed  to  be. about  1/10  ^that  of  the  standard  drying  process.  .To  ' 
produce  a  ^^^w^er  with  1^5  p.ercent  moisttire  content  a  temperature  of 
approximately  170  deg^feea^or  ^ne  minute  is  required ♦  One  commercial 
unit  is^  drying  30  millioiv-^etnTds  oF- powder  per  year  using  the  * 


Microflake"TiHhHlque.    The  quality  o!  foam-dehWatecJ  food  has  been 
on  a  par  with  that  of  vacuum-dried  products,  and  f^  some  items,  even 
freeze-dried  products.    -Although  this  method  waa.f irst^plied -to 
orange  juice,  the  company  is  also  licensed  to  produce  lemon>Oime, 
grapefruit,  pineapple,  grape,'  banana,  peach,  and  tomato  crystals> 

Foam-spray  drying  is  different  from  the  methods  already  describ^ 
-Foam-spray  drying  is  an  extension  of  sprSy-drying  and  therefore  requires 
only  i&nor  modifications  of  conventional  spray-drying  equipment,  such 
as  the  addition  of  a  gas  supply,  gas  feed,  and  a  mixing  system  to  the" 
dryer  feed  line.    Foam-spray  drying  is  used  for  product  density  control, 
for  it  decreases  densII^TTTTlctor  of -two.     In  conventional  spray- 
drying,  the  powder  is  made  of^>ii©llow  sphere  surrdounded  by  thick   ^ 


produces  particles 


walls  of  dried  material.    However,  the  foai 


.having  iiany  internal  spaces-^rSnJ^latively  thin  walls:  therefore 
the  product  reconstitutes  more  rapidly..::^<He^tzendorf  and  Moshy,  41;' 
Holdsworth,  430 

The  problems  involved  with  storage  stability  of  all  foam  dried 
products  have  not  been^compl^edly  solved f    The  porous  structure  of 
these 'products  causes  them,  in  the  presence  of  oxygen  and/or  moisture, 
to  have  undesirable  r6actions  which  result  in  off  flavors  and  the 
deterioration  of  the  product.    Therefore,  special  s^torage  conditions 

'ary.    For  example,  the  USDA  recommends  scoring  vacuum- 
milk  powder  under  vacuum  conditions.  Further, 


certain  products,  must  be  packed  in  an  essentially,  oxyg&n^free 
atmosphere  which  not  only  limits  packaging,  possibilities,  but  also 
ingreases  costs.  .. 


ERIC 
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Low  moistures^  in  foam-dried  products  must  be  obtained  either 
directly  during  the  drying  process,  during  a  finish  drying  step,  or 

f 

during  , a  conditioning  period  in  a  dry  atmosphere.    While  some 
researchers,  like  Holdsworth  (43),  advocate  silica  gel  and  alumina 
as  suitable  in-package  dessicants,  others  feel  that  these  dessicants 
will  probably  not  be  acceptable  for  a  consumer  product.  Product 
hygroscopicity  Is,  therefore,  a  serious  problem,  and  although  ^ 
compaction  techniques  are  helpful  in  reducing  hygroscopicity 

ultimately  foam  dried  -products  may  require  suitable  single  portion  /  " 

/ 

packaging.   (Hertzendorf  and  Moshy,  41)  / 

^^^utlfHefraore^  if  low-moisture  products  cannot  be  obtained  (by 
drying  ^ rraT^^--.^^»^ff  -^^^  -ff  pp^^^j-j'^^ 

producer  will  need  to  maintain  large  product  inventor ies.^^X^is  will 


greatly  increase  storage  and 


-Warehousing  costs< 
In  conclusion,  foam  drying  will  probably^ot  be  a  broadly 
applied  dehydration  technique,  but  r^;*^ one  used  for  specific 

5essing  industry  becomeji  convinced  that 

I 

these  product^..<te[ve  a  market!  foam  drying  will  no  doubt  be  adopted 
when 


Drum  Drying 

''Ar^thlT^^met^^       dehydrating  liquid  foodstuffs  is  drum  drying. 
Js^rrtSx^Q  process,  a  layer  of  wet  material  is  deposited  on  the  surface 
of  one  or  more  revolving  steam-Jieated. drums.    The  system  has  th%  capacity 
for ^-very  high  rate  of  heat  transfer,  but  this  also  creates  the 
problem  of  heat  damaging  the-  fodd.    However,  short  residence  times 
and  reduced  pressures  can  lesson  the  danger.    Both  a  high  rate  of 
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production  and  a  low  moisture  content  can, be  achieved  by  operating' 
at  a  high  temperature.    However,  the  drying  rate  is  often  limited  by 
the  temperature  toleranc^e  of  the  product. 

At  present;  drum -djyihg  is  used  very  little.    Milk  is  no  longer 
dried  this  way;  spray-dried  milk  is  a  more  acceptable  procf^ct.  But 
some  potato  flakes  are  drum-dried,  as  are  a  large  percentage  of  'the 
readily  rehydratable  cere^  products,  such  as  baby  cereals  and  "instant' 
cereals.    Laboratories  both  here  and  abroad  have  developed  processes 
for  applying  the  method  to  fruits  and  vegetables,  but  thus  far 
commercial  success  has  not  occurred.     One  project  studied  the  effect 
of  some  equipment  modifications  on  the  quality  arid  stability  of 
finished  tomato  puree.     Because  of  a  partial  shroud  arid  a  low-humidity 
collection  zone,  the  product  could  be  inexpensively  processed  by  drum 
drying.    The  product  was  removed  from  the  drums  with  a  high  moisture 
contenf  of  from  5  to  7  percent,  which  yielded  a  superior  product 
because  there  was  no  scorched  flarvor  or  color  damage.  Bin-finishing 
to  a  target  moisture  of  from  2.5  to  3.5  percent  required  only  three 
to  six  hours  with  forced  air  at  95  F  and  a  6  percent  relative  humidity. 
The  product  was  stable  for  six-  months  when  air-packed.     Since  it  can 
be  dispensed  from  reclosable  containers  without  caking,  instant  tomato 
Isauce  is  available  to  the  housewife  or  the  manufacturer  in  any  amount 
or  consistency.    The  researchers  estimate  that  for  a  commercial  system 
starting  with  20  percent  solids,  using  a  3.5  by  10  feet  drum  dryer  with' 
3.5  by  5  by  3  finishing  .bins ,  and  producing  350  pounds  peT  hour,  the 
cost  would  "be  4.5C'  per  pound  of  dry  tomato  puree.     (Lazar  and  Miers,  49) 


Frozen' Foods :    The  Fastest  Growing  World  in 
The  Universe  of« Food 


"The  fastest  growing  .world  in  the  eiatire  universe 
of  foods^is  the  frozen  food  world,  .y/^rozen  foods^xf^^ 
be  the  number  one  gainef  in  th^^ood  industry  in  the 
'    seventies."    (Karnes,  . 


"Everyone  knows  that  prepared  f rozenfc|<^ods  are  the 

"\   ^  . 

Jt     ,  / 

wave  of  the  future  and  that  the  time  may  come  when  stores 
are  filled  with  heat-and-eat  specialities  instead  of  /raw 
commodities"  (Katx,  46) 

"Many  operators  in  all  segments  of  the  food  sejtyice^ 
industry — both  commercial  and  institutional— repor/t  using 
25  to  80  percent  frozen ^foods  in  th^ir  menus.  Thfese 
©rperator^  aJ.so  expect  to  be  increa^ng^  their  usef o*f  fro- 
"  '      zen  foods  ks  much  as  40  percent  by  1974."  (Angi^ne,  6), 

^  /•         '  ' 

These  three  quotes  are  "exaaipl%s  ^of  the  general/ mood  characteriz- 
ing. the  frozen  food  industry.    Without  a  doubt  the/ industry  is  growing 
rapidly.  ''The  total  sales  in  1972  were  up  a  phenmenal  13.6  percent— 
the  b^iggeSt  jump  in  ten  years — with  strong  gains /being  chalked  up  for 
everything  but  frozen  ^ruit  (see  Tables  1  ami  Ij*    Production  also 

achieved  a  near-record  gain  of  6.7  percent/ indluding  a  very  remarkable 

<      '  / 

, increase  in  the  packing  of  frozen  foods  for  thte  dTistl tut idhal. market;. 


•170 


Value  Of  A] 


:e  1 


Fro  zen 
Thr; 


1972 


1942  . 

$     1 6Q  ,  OCt^T^OO 

1957 

2,362,000,000 

1943 

iHTooo,ooo  ■ 

1-95  8 

2,320,0*00,000 

1944/ 

197,000,000 

1959 

2,749,000,000 

>^ 

^257  ,  000,  OOO" 

1960 

3,037 , 000,000 

1946 

1  324,000,000 

1961 

'3,638,000,000 

194  7 

/  245,000,000 

1962 

3  ,  960  ,0^,000 

1948  ^ 

7      2  92,0~00,00  0 

1963 

4,381,000,000  ' 

'1,94  9  , 

I  375,000,000 

.  19"64 

5,246,000,*000. 

195o/ 

'     ^00^000,000  ^ 
,^00-,  000,000 

1965 

- 5,765,000,00a 

195y 

1968 

.  7,03.3,236,  000, 

L9  5^^ 

875,000,000 

1969 

7,6'41  ,114,  000  • 

19.53 

1  ,200,  000,'000 

1970 

7,931,000,000 

19.54 

'1,450,000,000 

1971 

8,128,000,000 

'1/955 

1,700,000,000      -  , 

/1 9  56 

2,-106,0007000 

^  1^72 

9,230,0^0  ,  000- 

'4 

1 

'/ 
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Includ^  al^  sales   of   frozen 'frui*ts,  vegetables,  con- 
cen>ta-tes,   pojul-t-f y  'meaTs  ,    seafoods^   and  prepared   foods  , 

c^irs ejzjv-^cive  retail  prices  or  at   average  prices  paid 
^^y^JLn-^t  i  tutibns  and'reprocessors*     As  a  generaiity, 
it  can  be_.3aid .  ijpfet  retail  sal^es^^ake  up   65%  of  the 
total  figure,   but  this  percentages  fluctuat^es   so  greatly 
•from  pr-oduct   group  .  t'o/pVod*uc  t  group   that'  it   cannot  be 
used  as   a  rule  of   thumb,*    Of   sale^  made  through  retail 
stores ,  ^frozen  food   chains  witJi   two  or  mpre  stores  ' 
actountforyO/iofrhebusiness.  '  ^ 


i 


From 


Quick  Frozen   Foods  (Decenrber;   1973)    36(5):   pg.  46, 

I  4 


/ 


In  the  ssme^y^jear  y  institutional  foods  led  the  way  in  ioth  sales  a^^ 


frozen 
chain 


production  increases  with  a  9.2-perc^t  yise the  volume  of 
foods  bought  by  the  fo^d^sep/lg^^S^^^  Private  re^ptaurant^  J  cha: 
X)perators^  and  hos^it^  director  now  accept^  red  meat  thaft  „ha3  been 
quick* frozen,  as  well  as  frozen  turkey  products /  for  example.  But^ 
despite  the  fact  that  the  food' servi^ce  fidldy  especially  irt  the  .area' 


of.  airlines  and  contract  feeders  i&  sw^itching  to  frjoz^n  convenience 

foods  in  increasing  nuiabers retail.'.sales-still  account  fo'V  ;most  pr^- 

pared  frozen  fopd  productio^^-^^^tz,  46)  !   '  ' 

.Fish  and  seafood  entrees  are  the  most  populmr  frozen  foods  Ufecausfe 
^     /     .  *  '  # 

they  ^re  more  convenient  and  %vailable  than  freah'f ish  T)t*  *flsh  'that  is^ 

preserved  by  otb^r  methods.  (Foda  et_  al_.  ,  28)    Also,  both  retail  arid  . 

institutional  consumptJ,cihi  of- frazen •vegetables,  (riotablj^  potatoes;  •"greea 

beafts, ^lima-beans,  aUd  gteen  peas)- moved  ahead  vigorously  in  1972, 

although  the  increase  was  more,  marked  on  4:he  institutional  side.  And* 

although  the  overall  sales. of  frozen  friiits  declitj^d  in  the  same^Je^r, 


frozen  apple  sales  to  the  institutional* sector/were  up,'  (Katz,  46)  and 
food  servij:e  director^  in  all  sectors  of  ins ti tut ional^ feeding  say  they 


are  now  beginning  to^use  more  pre-prep^ecL  fro^^  fru±%s  because  they 
sav^.time.  (Fodac£t  al. ,  28)    The^bi^est  ,g^lers  In  the  food  serviete 

industry  now  are  frozen  hamburger^patties ;  breaded  fish  portions,  ^ 

-  /  *  * 

potatoes  (especially 'french' fr/es) ,  onion  rings,  cream  and  fruit  pies, 

juices.,  and*poultry.  .  ^hese/i terns  will  probably  remain  Vs  important 

throughout  the  *seventi^sV^'(Havighorst  ,35) 

There' are.  several  ^easori^  whjM^ood  service  operators  are  using 

fro'zen  foods.    If irst ^^anj^Jfozen  fpod  processors  are  making  exciting 
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Adapited  from:     Quick'  Frozen  Fooas  36C5)-:   46-«'47  D^oewb^r,  1973 
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new  convenience  products  that  are  tailored  to  the* needs  of  the  food 
*'s*ervl'ce>  operators  (Foda  et'al,,,  '28)     If  purchased,  stored ,  and  prepared 

*  -    *  »    '  .        ^  .        '  *    ^  ^ 

properly ,  these  products  are  usually  of  high-quality,  an  Important 
factor  in  their  popularity-,  '(Havigfiorst,  35)  ,  Second,  f rpzen 'fdods  fe- 

O  ^  y  . 

duce^  labor  costs  and, save  on,  equipment' purchases — ^partly  becaia^e  they- 
dictate  exact  portion  qOali^y  and  often  quantity;    Thirds  seasonal 
products  are  not  of  ten.  ".out-of-stock#"    Fin'ally,  since  frozen  foods 
usually  require  less  prepar^^tion,  faster-  service  and  fajster  inventory 
turnover  are  pos$ible,         •  - 


Slow  vs«  Rapid  freezing,         ,       '         .  '     *  -  ^ 

-  Still,  probably  the  most  important  factor 'determining  sales  is  t 
the  quality  of  'the  prodifct.     In  order  to  maintain  texture  and  organ- 

_  -  .  /  '     . .  '  •■   ,  •  •  •  • 

'oleptic  properties  of  a  frozen  product,  a  continuous  freezing  process 
is  necessary.    However,  freezing  will  always  induce  n\ajor  alterations 
in  foods  such  as  death  of >  tissxie  with  loss  of  coiisistency,  drip*  or 
cellular  fluids^and  altered  ^organoleptic  proper  ties     ,Th^  best  method, 
then,  involves  limltingthfe  size  of  the  ice  crystal^,  preventing  the 
development  of  long  ice  needles,  and  r^^ducing 'thd  disruption  of  tells 
.to 'a  minimum.    This*  will,  generally^  be  done  by  fa^t  freezing  'the  food 
to  l^^emperatures  in  order  to  stop,  biocl)emical ''and  efnzymatic  activities. 
Rapid'*  freezing  is  recomn^ended  for  fish  and  meat,  for  e:feample, 'because  ^ 
latge  ice  crystals  may  \iaye  disrupting  effects  on  tne  finevtissUe  §nd      ^  . 
bec^j^s,e  Strong  .hypgrtonic,  flaids.  which  develop  in  the  coui;se  of  freez- 
ing  could  destroy  tjie  physical-themicaf  6quilJ.bria  if  allowed  to  s'tand 
for  too  l^ilg.    Als6  when  specific  aromdtib  or  nutt^rition-al  properties  ^  ^ 
n,eed  to  be  maintained,  as  in  fruit  juices milk,,  tea    and  coffee  extracts. 
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the  main  proljJ6m  is  to  avoid,  d-Mfing  processing,  ^enaturation  of  the 

»  '  f  ,  *  ' 

"  •  % 

'  •  i  *  » 

substances  responsible  for  taSftf'anJ  aroina  since  this  might  result  in 
unbalancing  the  flavor  of  the  products  whe^  they  are  btought  back  tb 

*  '*  o  *' 

utilization 'temperatures.    AIJL  these  examples  illustrate  that  usually 

a-  faster*  freeziogf  rate  prodates  k*better  qoallty  product  (Rey,-57) 

^  In  .contrast ,  ^tudyii^g  the  effecjt  of  freezing  rate 'on  chicken^ meat 
1       *  '  /  •  *  '        ^'  '  ,        .      *  I 

*  i?"  *"         *  *  * ' 

quality,  researchersj^^nd/^hat  slow  freezing  caused  a  iarger  los^  in 

thawing  'drip  of^,.,e^llu^lar '  loss  of  nitrogenous  constitu- 

ents and  nucleic  acid  derlv^tiyes,  and  a  decreasi^d^olding  capacity  in 
the  ip^t*  .On*  the  others  hanji^  fast  f r'ee'zing^-'tnhibits  proteolysis",  pre- 
•^erves^  better,  the  ititegrity  of  muscle  proteins  and^  induces  no  signifi- 
cant  chaj\ges  in  the  color,  o^jD-f^^Tand  taste  of  uncooked  breasty^  leg 
meat.    Although  thi^--da^^  cites  a  spectacular^  improvement  in  quality 
dAig,J:o-%TrTjicr eased  fr.eezing  rate,'  not  ail  pxc^ducts  benef^it  *from- rapid  ^ 
freezings  (Rey,^  57)  '  ^  '        .  *  .  . 


Freezing  Mfetho^ds  ^        .  .  '  •  - 

At  the*prestot  time,  there  are  a*number  of  different,  methods  ot 

-fre^^ng  available  to  ttje  fro'zen  fpod  processor*    Aj^r  .blast  freezing  * 

'  .     -  •       .  '* .  '  ^-  • 

is* the  mpst .versatile  of  the  methods  and  has  the  longest  history  of. 

commercial  apjvLication*  *  This  method  freezes  the  product' iij  a  storage* 
room  by  using  fa^s  to 'circulate  cold  air.    The  obvious  d^.sad^antage 
this  method  is  that"  it  takes' a  Ipng.time  to  fre'eze  the  product/ ^  Small 
packages  frfeezje  overnight,  cased  goods  and  barrels  taki^^mahy  days. 


The  air  bl^.t,  tunnel  fraezer^is  an  impiroyement  bvet  the  first  ^ 
system.    Usi^  vesf 5r.*fast  aAx  movement  and  air  ilemperatur.es  of  from  -35 
to  -40  F^^'^  ip^^eezes  tl>^pfoduc(:  much  faster;.'.    This/method  is  used 


VV  : 


175 


primarily  for  packaged  fruits,  vegetables,  bakery  goods,  me^ts,^  poultry, 
and  prepared  "dishes.    Packages  are  usually  put  an'tirays,  which^in  turn 
are  put^onto  dollies  or  trucks*    With  properly  spaced*  shelves  and 
packages,  freezing  time  can  be  decreased  to  a  few  hours  for,  many  items. 
Some  unpacKaged  items  are,  also  frozen  tliis  way, 

A  third  method,  conveyor  tunnel  freezing,  is  a  variation  onvthe 
second,  system.    This  system  uses  conveyofs  which  move  food  on  an  end- 
less belt  or 'chain  through  a  freezing  zone  of *  rapidly  moving  air  at 

•35  F  or  CO^  gas  at  approximately ' -100  F',    Meat  patties,  chicken  pacts, 
•  / 

bakery  goods,  and  other  individually  proportioned  foods,  packaged  or 
unpackaged^  are  frozen  in  such  units •    Fr^jezing  fakes  dnly  a  matter  of 
minutes',  and  automated  Ipading  and  unloading  can  be.  found  in  some  of 
these  systems.  ^  .  ,  ' 

/Bulk  freezing  on  conv^eyorQ,  is  another  method.     In  this  system, 

such  piece  items  as  peas,  cut  corn,  beans,  etc.,  are  piled  several 

f 

inches  deep  on  a  belt  and  passed  through  the  freezing  zone  where  -35 

*  9 

t 

F  air  blows r  The  system -permits  Storage  of  frozen  food  in  bulk.  P^ck- 
aging, Is'  done'  later  during  a  slack  season  or  upon  order.    Freezing  by 

r  .  "  "    ■  .       '  :- '  ■ 

this  method  is  faster  than  freezing  ia- packages,  but  not  as  fast  as 
IQF  (Individual^  Quick  Freezing).    Therefore^  evaporative  losses  Wy 

still  be  undesirably  high. 

i>  •  /  ■> 

Fluidi^ed  beds  are  used  to  achieve  a  rapid  IQF.     In  this  system, 
'  air  flows  vUpwaird  through  the  belt'^at  a  sufficient  force  t^^^luidize  or 
practically  float  the  food  pieces.    Thus  each  pifece  is  continually      ^  . 
moved  and  turned  ^rid  aM  surfaces  are  exposed  to  the^f reezing  air 
stream.    This  tfapid'  freezing  improves  textural  quality,  and  the  shorter 
exposure  to^  the  freezing  medlt^m.  lesseyi^  evaporation/  An  added  adv^intage 


ERIC 


176 


of  IQF  is  thawing.    For  example,  instead  of  a  restaurant  chef  or  a 
liaker*  thawing  an  entire  30-:pound  'can  of  food,  he  can  simply  pour  out 
the  amount  he  needs.    The  IQF  produpt  will  thaw  qtiicker  because  only 
the  individual  items,  rather  than  all  the  ice  holding  together  a  solid 
block,  has  to  thaw. 

IQF  for  liquid  products  is  a  very  nev  concept.    Such  liquids  as 
juices,  purees,  soups,  pulps,  and  dairy  products,  may  be  frozen  in  a 
unit  similar  to'  an  automatic  ice  cube  maker  to  form  pilloVr-shaped 
products.    The  advantages  of  this  method  over  liquids  previously  frozen 
m  a  solid  block  include  convenience  in  thawing  and  a  cheaper  package 
(perhaps  a  plastic  film  in  a  carton  instead  of  the  conventional  metal 
can) .  ^ 

With  plate  freezers,  heat  transfer  is  by  conduction  (which  in 

theory  is  mor^  efficient  than  the 'convection  methods  already  described). 

However,  packaging  the  product  i)srtially  offsets  the  advantage.  For 

products  that  are  packaged  before  freezing,  such* as  asparagus,  cauli- 
♦ 

flower,  ^pinach,  broccoli,  and  other  irregularly  shaped  foo^ds,  plate 
freezing  may  offer  the  fastest  practical  freezing  rate.    The  labor 
cost  of  plate  freezing  is  potentially  high  because  usually  hand  labor 
is  required  for  loading  and  unloading,  although  modern  plate  freezers 
are  highly  automated  and  labor  requirements  are  minimal.  '  Such  automa- 
tion, however,  makes  a  plate  freezer  even  more  costly. 

•   The  contact  freezer  is  essentially  a  plate  freezer  of  unpackaged 
goods.    This  system  uses  either  a  belt'or  a  drum.    One  version  uses  a 
double-walled  drum  with  the  refrigerant  circulating  between  the  walls. 
The  product  rides  on  the  outside  of  the  drun),  maintaining  refrigerant- 
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to-metal-to-product  contact.    Evaporation  is  virtually  eliminated, 
maintenance  is  minimal,  and  losses  due  to  the  product's  sticking  t-o 
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the  drum  <Jr  breaking  when  it  is  removed  are  claimed  to  be  nil.    , However, 
this  method  is  limited  to  uniform,  flat  or  round  materials  that  can 
be  easily  spread  on  a  belt.    Manufacturers  have  claimed  that  a  one-inch 
thick  steak  can  be  frozen  in  20  minutes <and  small  shrimp  in  fouV^'N^ 
minutes  (Rasmussen  and  Olsen,  56) 

The  final  freezing  methods  to  be  discussed  are  Immersion, and  s^ray 
freezing.     In  both  cases  a  liquid,  rather  than  air,  is  the  refrigerant. 
The  advantages  of  liquids  over  air  are  twofold.    First,  a  liquid  is 
a  far  better  conductor  of  heat  than  air.    Therefore,  a  more  rapid  rate 
of  freezing  can  be  achieved,  even  though  the  liquid  may  be  at  a  higher 
temperature  than  that  normally  used  in  air  blast.    Second,  lower 
temperatures  are  available  when  cryogenic  liquids,  which  will  be  dis- 
cussed  later,  are  used.    As  their  names  indicate,* immersion  freezers 
operate  by  immersing  the  unfrozen  product  in  the  freezant,  and  spray 
'  freezers  operate  by  spraying  the  freezant  onto  the  items.  Alcohols, 
stich  as  propulene  glycol  and  ethylene  glycol,  and  brine  are  the  common' 
noncryogenic  liquids  that  have  been  used  commercially  for  many  years. 
These  liquids  have  boiling  points  in  the  range  of  0  F  to  -20  or  -30  F,  , 
and  they  can  be  used  effectively  to  freeze  such  large  items  as  turkeys 
at  a  fairly  rapid  rate.    Protective  wrapping  of  the  product  is  essential* 
The  usual  wrapper  is  a  shrink-wrap  plastic  that  forms  a  good  barrier 
between  the  product  and  liquid  and  also  i)ermits  rapid  heat  transfer. 
A  new  refrigerant,  dichlorodif luoromethane  (R12),  was  approved  by  the 

/  . 

FDA  on  August  13,  1967,  and  has  found  commercial  application.    Although  • 
its  boiling  point  is  within  the  noncryogenic  ra^ge,  it  freezes  items 

r  ^     y^o,\  \ 
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at  rates  comparable  with  the  cryogens  and  will  therefore  be  included  . 
±n  the  discussion  of  cryogens.  •   - 

Cryogenic  Freezing 

In  1966,  the  United  States  had  35  cryogenic  freezing  operations. 
By  1969,  the  number  had  grown  to  over  100.    Today,  still  more  exist. 
To  understand  why  the  number  of  cryogenic  ins talla't ions  has'  grown,  it 
is  necessary  to  examine  the  cryogens  along  with  their  advantages  and 
limitations.    Cryogenic  liquids,  those  having  boiling  points  below 
-100  F,  include  liquid  nitrogen  (LN) ,  liquid  air,  liquid  carbon 
dioxide  (LCO2)  ,  atid  solid  carbon  dioxide.    As  previously  mentioned, 
dichlorodif luoromethane  (R12) ,  although  not  a  true  cryogen,  is  usually 
included  with  the  cryogens.    Cryogenic  methods  have  been  used  mainly 
for  freezing  beef,  sea  food,  and  poultry,  and  to  a  lesser  extent,  for 
freezing  bakery  products,  pi^as,  onion  rings,  and  commissary  items. 

'    Carbon  'dioxide.    Carbon. dioxide  ds^a  by-product  of^many  chemical, 
processes  and  is  therefore  readily^availajjl^  at  a  low  cost,  offering 
wide  possibilities  as  a  freezing  agent..  "^Carbon  dioxide  is  most  commonly 
used  as  dry  ice  or  carbon  dioxide  snow,  which  sublimates  spontaneously 
at  -78.8  F.    However  the  solid-to-solid  heat-transfer  is  not  as  efficient 
as  a  liquid-solid  systan.    This  is* why  other  systems,  in  which  CO2  is* 
directed  from  nozzles  onto  the  food,  have  been  developed.    In  these  '  / 
systems  a  very  fine  snow  mixes  with  the  material*    But  here  again,  the 
sublimation  of  particles  prevents  intimate  contact  with  the  product, 
and  can 'delay  freezing.    Furthermore,  research  must  be  conducted  to 
be  sure  that  a  chemical  reaction  between  CO2  and  the  product  wil^not 
harm  the  product.    On  the  other  hand,  carbon  dioxide  snow  is  still  used 
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in  large  amounts  in  storing  and  transporfelrtg  deep  frozen  mater iJ^l^. 
In  all  caseSp  the  equipment  is  simp_le  and  highly  dependable;  end  it 
requires  little  capital  and  very  limited  maintenance. 

Liquid  nitrogen.    The  most  frequently  used  fluid  in  cryogenic 
freezing  has  been  and  still  is  liquid*  nitrogen,  a  by-product  of  the 
extraction  of  oxygen  from  air.    Liquid  nitrogen,  which  is  widely 

•■  / 

available  in  the  United  States  and- other  industrialized  nations,  has 

practically  unbeatable  qualities  as  a  freezing  medium.     Its, boiling 

point  at  atmospheric  presst/re  is  -320  F  and  its  ,cooling  capacity  is 

quite  adequate.     In  addition,  liquid  nitrogen  exhibits  complete 

chemical  neutrality,  has  no    toxic  propertied,  can  fee  manufactured 

with  high  industrial  purity,  and  is  easy  to 'handle,  since  special 

containers  have  been  developed  to  ship  and  store  the  fluid.    Rey  (5) 

provides  this  general  description  of  a  LN  cryogenic^  freezer: 

A  cryogenic  freezer  in  which  liquid  nitrogen  and  .  - 

carbon  dioxide  are  used  consists  essentially  of  an  insulated 
tunnel  (sometimes  vacuum-jacketed)  with  inlet  and  outlet 
openings  protected  from  atmospheric  moisture  and  air  by 
the  curtaining  effect  of  nitrogen  gas  evolving  from  the 
inside.    The  materials  to  be  frozen  are  platted  on  a  screened 
belt  and  moved  in  a  counter current  of  cold  nitrogen  gas 
•       coming  from  the  ebullition  zone  and  driven  in  forced  con- 
vection by  adequately  placed  fans*    The  objects  are  rapidly 
surrounded  by  a  frozen  crust  and  progressively  cooled  to 
temperatures  close  to  -10  C.    They  then  enter  the  spraying 
zone  where  th'ey  are  in  direct  contact  with  LN  for  a  short 
time.    The  outside  temperature  of  the  product  falls  rapidly 
and  reaches  -196  C  (-320  F) .    The  frozen  blocks  are  then 
conveyed  to  an  equilibrium  zone  where  they  are  allowed 
to  stand  under  cold  nitrogen  gas  so  that  the  temperature 
can  homogenize  within  the  material  and  reach  an  average 
of  -30  F  to  -50  F,  depending  upon  the  treated  substance. 
They  are  now  ready  for  storage  and  transportation.  The 
whole  operation  requires  only  minutes* 

Besides  their  many  technical  advantages,  these  systems  also  have 
advantages  that  are  operational,  quality-oriented,  and  economical. 


^  or; 
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There  are  several  operational  advantages.    For  Instance,  due  to  the 
low  freezing  times,  productivity  is  very  high.    Also  the  cryofreezer 
is  readily  compatible  with  other  existing  systems.    When  placed  ahead 
of  a  blast-freezer,  for  instance.  It  can  increase  its  productivity  by 
l^i..^^^TZ^Xit  and  prevent  the  excessive  dehydration  of  the  products  by 
surface  crusting,    LN  freezing  cycles  are  also  versatile  and  can  be 
adjusted  easily  to  each  individual  requirement. 

The  quality-oriented  advantages  are  equally  important.  Rapid 
freezing  insures  better  quality,  better  color  and  texture,  lower  drip, 
absence  of  mushiness,  and  almost  no  loss  of  weight  by  dehydration  (6.2 
percent  as  compared  to  between  3  and  10  percent  in  other  systems,) 
Also,  the  nonreactive  atmosphere  of  neutral  nitrogen  gas  prevents  sur- 
face oxidation  and  keeps  bacterial  growth 'or  contamination  to  a 
minimum,   (Rey ,  57)  ^  . 

Last  are  the  economic  advantages.    The  initial  capital  investment 

is  about  one-third  of  that  for  a  comparable  mechanical  system,  (This 

is  true  for  all  the  cryogens,  not  just  LN,)    Direct  labor  saving  iSx-N 

V. 

estimated  at  50  percent,    .Furthermore,  freezer  rooms,  compressors,  motors 


and  cooling  towers  of  a  comparable  mechanical  refrigeration  system  take 
from  five  to  seven  times  as  much  floor  space  as  the  cryogenic- freezer , 
(Finnegan,  27) 

.  There  are  limitations,  however.     First,  the  rapid  rate  of  heat 
transfer  does  not  occur  if  the  product  is  packaged  first  or  if  th^ 
product  is  a  large  one,  like  a  whole  turkey.    It  has  been  adggested 
that  freezing  irregularly  shaped  products  in  an.  open  container  instead 
of  the  usual  closed  box  might  remedy  the  first  problem.    Also,  the 


181 


extremely  tfapid  freezing  rate  causes  surfaces  of  poultry  and  meat  to 
appear  white  due  to  ligh-e' reflecting  from  extremely  small' ice  crystals. 
Consumers  do  not  like  the  color,  despite  the  fact  that  less  damage  has 


been  done  to  the  meat  due  to  rapid  freezing.    Another  problem  is  that 
products  will  crack  and  even  shatter  if  exposed  directly  to  LN  at  -320  F, 
Therefore,  most  LN  freezers  use  sprays  rathe]^s^th^.p^Lnnersion  baths. 
Finall^  droplets  of  LN,  as  well  as  LCO2  boil  *so  intensely  when  in  con- 
tact with  the  product  that  they  are  actually  repelled.  ^  Consequently, 
nitrogen  is  mostly  in  the  gaseous  state  while  in  contact  with  the 
product.    This  is  why  an  equally  rapid  freezing  rate  can  be  achieved  at 
much  higher  temperatures,  at  which  the  freezantj  boils  only  moderately, 
producing  ^^per  liquid-to-product  contact.     (Rasmussen  and  01s|d^  56) 

Dichlorodifluoromethane  (R12)  ,    The  R12  system  is  the  newes^^ethod 
to  gain  widespread  commercial  adopti^pfu^  It  has  been  introduced  ^^k^he 
processing  of  such  IQF  sticky  foods  as  cut  leeks,  diced  onions,  and  raw 
peeled  shrimp.    A  couple  of  dozen  plants  of  capacities  up  to  20^000 
pounds  per  hour  are  now  in  operation  in  the  United  States.  Ideally, 
the  fluorocarbon  freezer,,  as  proposed  by  the  DuPont  Company  and  designed 
by  Lewis  Refrigeration,  should  combine  the  speed  of  cryogenic  freezing 
with  the  cost  of  airyblast  freezing.    The  R12  is  sprayed  directly  onto 
the  food  and  reaches  its  boiling  point  (-30  C,  -21  F)  tn  an  air-free 
atmosphere.    The  sprayed  material  is  immediately  crusted.     It  then 
equilibrates  while  the  freezant  ^i^lps    6ff  and  finally  evaporates." 
(Rey,  57)    No  product  evaporation  losses  are  measurable.   (Rasmussen  and 
Olsen,  56)' 

Since  the  R12  freezant  is  very  costly,  Rasmussen  and  Olsen  (56) 
recommend  that  it  be  recycled.    Great  skill  and  care  are  required  to 

-J  '    ^  f  ^      ^  C 
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to  avoid  excessive  loss  of  the  freezant,  but  losses  are  generally  kept 
down  to  a  minimum  of  1.5  per'cent.    However,  even  this  s.mall  loss  is 
important  in  the  overall  economics  of  the  process  and  usually  amounts 
to  close  to  50  percent  6f  the  operational  cost.   (Rey,  57) 

*  Many  countries  are  still  reluctant  to  allow  direct  contact  between 
the  R12  chemical  and  the  food.    However,  R12  research  continues  and- 
there  is  a  good  chance  that  the  method  will  be  more  widely  used  in  the 
future  (Rey,  57) 

Product  Applications  of  Cryogens 

As  previously  stated,  LN  is  the  most  widely  used  cryogenic  liquid. 
It  is  used  on  a  world-wide  basis  for  freezing  red  meat,  seafood,  poultry 

products,  prepared-foods,  and  fresh  fruit.     In  addition,  a  wide  selec- 

  „  ^  J 

tion  of  delicate  foods  is 'now  being  frozen  with  LN  in  plants  capable 
of  handling  several  tons  per  hour.    These  foods  include  fish  fillets, 
small  fish,  whole  salmon,  prawns,  shrimp,  lobster,  meat  products,  poultry, 
uncooked  pies  and  bakery  products,  whole  mushrooms,  tomato  slices,  pre- 
cooked meal  portions,  cooked  arid  fried  egg  white,  and  so  on.  (Although 
many  delicate  products  are  processed  by  cryofreezing ,  tomato  slices 
still  cannot  be, frozen  without  loss  of  texture.     In  a  recent  study, 
sturdy  tomatoes — those  that  are  being  developed  for  use  with  machine 
harvesting — were  immersion-frozen  with  liquid  nitrogen.  Although 
normal  color  returned  upon  thawing,  the  texture  was  markedly  affected. 
However,  th^  researchers , feel  that  with  improved  cultivars  and  greater 
attention  to  the  ripening  stage,  pretreatment,  and  thawing  procedures,  '  / 
a  greatly  improved  frozen  tomato  slice  can  be  developed.)    Just  recently, 
liquid  nitrogen  has  come  into  use  for  freezing  such  fragile  fruits  as 
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raspberries,  strawberries,  peaches  and  cherries,  (Salunkhe  et  al. ,  58) 
In  all  cases,  the  freezing,  is  of  the  IQP  -type,  which  allows  better 
domestic  use  of  the  products  placed  in  large  cgntainers,   (Rey,  57) 


A  process  called  "spray-freeze"  uses  a  liquid-solid  system  of 
to  freeze  products,  especially  whole  peeled  bananas,  mushrooms, 
cherries,  peaches,  strawberries,  sliced  peppers,  and  shrimp.  Another 
-system  called  "Ultra- Fraeze"  is  said  toi^e  able  to  freeze  any  food 
product — poultry,  red'-n^t,  baked  goods,  pre-packaged  meats,  vegetables, 
even  complete  meals,  (Finnegan,  27)    A  third  system  in  which  liquid  , 
CO^  is  first  vaporized  and  used  as  a  gas  is  now  available.     It  has  been 
found  to  work  well  for  bakery  goods. 

On  the  other  hand,  the  designs  presently  available  for  the  R12 
freezant  are  not  suitable  for  spongy  bakery  products.    These  products 
absorb  so  much  of  the  liquid  freezant  under  the  sprays  that  the  R12  . 
cannot/be^ boiled  off  efficiently  before  the  exit,  (Finnegan,  27)  Thus, 
the  R12  is  better  suited  for  IQF  of  sticky  products,  as  previously 
mentioned. 

Several  studies  have  been  conducted  to  det^fermirfe  the  difference 
in  quality  between  products  frozen  by  airbla'st,  liquid  nitrogen,  or 
R12,     In  one  study  involving  carrots,  researchers  found  that  R12  was 
clearly  the  most  effective  in  producing  frozen  carrots  which  retained 
much  of  the  textural  quality  of  fre^h  carrots.     Furthermore,  the 
retention  of  a  firm  texture  was  /ound  to  be  a  function  of  the  speed  of 
freezing.    With  tN  immersion  freezing,  there  is  a  danger  of  shattering 
the  carrots^r^Ngoji;ever ,  the  scientists  noted  that  this  danger  might  be 
^^^'^^^^^inimized  without  slowing  freezing  to  the  rate  of  air-blast  freezing 
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if  a  spray  application  of  LN  rather  than  nitrogen  vapor  had  been  used. 
They  di-d  no-t-,  however,  possess  the  equipment  to  test. this  conjecture.' 
"(Wolfod  and  Nelson,  64)  * 

Another  exper Iment  used  salmon  s tealcs •    This  s tudy  sugges ted 
that  their  low  loss  of  weight  when  frozen  by  R12  might  be  sufficient 
to  offset  the  slightly  higher  cost  of  R12  freezing  over  conventignal 
methods,  such  as  LN-boosted  air-blast  and  air-blast. freezing.  In 
addition,  the  rapidity  of  R12  freezing  makes  continuous  in-line  freez- 
ing possible  with  lower  labpr  requirements  than  both  conventional 
processes  and  should  be  of  'interest  to  processors  of  fish  products,  ' 
(Chen  et  al, ,-22) 

Improvements  JLn  product  quality  directly  attributable  to  the 
faster  freezing  capability  of  cryogenic  systems,  vary  from  product  to 
product  (Hall,  34)    For  example,  it  is  essential  to  freeze  fruit  very 
rapidly..    Meats,  on  the  other  hand,  although  they  benefit  from  being 
frozen  rapidly,  need  not  be  frozen  within  a  matter  of  seconds,  as  is 
the  case  with  frui^t.    The  cell  membranes  of  animal  products  are  more 
elastic  and  are  not  as  easily  ruptured, (Fuma,  30)  In  a  few'cases,^ 
product  damage  during  thawing  may  wipe  out  the  advantages  gained      ;  ^ 
through  cryogenic  freezing,   (Hall,  34)    All  these  factors  must  be 
taken  into  Account  when  using  cyrogenic  freezing  methods. 

Cost  of  the  Cryogens  •  - 

The  growth  and  sophistication  of  the  freezing  industry  has 
placed  new  emphasis  pn  sele(5tlon  of  equipment  to  meet  the  processor's 
needs,  ^hbuld  he  opt  for  a  cryogenic  system,  he  will  find  that  it  is 
more  expensive  than'*$^mechan-ical  system  when  the,  over-all  cost  is 
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considered.    However,  cryogenic  system  .costs  can  be  lowered  by  large- 
scale  usageT^cIose  proximity  to  a  "cryogen-suppliery  year- 'round 
operation,  and  freezer  tunnel  design  with  efficient  heat  transfer  and 
a  maximum  utilization  of  refrigeration  capacity.   (Hall,  34)    'in  any       '  ^ 

■  7   ■  • 

case,  the  major  points  to  be, considered  with  the  cryofreezing  system  are 
operating  cos't,  cost  of  the  system,  and  freezant  evaporation  losses 
from  the  system.   (Finnegan,  27) 

I'Jhexi  the  in-14ne  costs  per  pound  of  frozen  products  are  compared, 
the  new  freezant  R12  is  the  cheapest.    The  R12  freezant  costs  approximate- 
ly lO  per  pound  of  frozen  product,  provided  the  freezant  is  efficiently 
recycled  and  not  lost.    LN  costs  approximatej^2o  per  pound  of  frozen 
product.  (Finnegan,  27)    LCO^  costs  almost  the  same  as  LN  and  therefore 
would  have  about  the  same  cost  since  both  LN  and  '^^O^  required  1  to  2 
pounds  of  freezant  per  pound  of  product  frozen.  (Rasmussen  and  Olsen, 
■56) 

The  Future  of  Frozen  Foods 

By  1980,  a  40-pefcent  increase  in  frozen,  food  sales  to  the  food 
^eryice  industry  is  expected.    This  means  that  the  food  service  sector 
will  buy  $2.98  billion  worth  of  frozen  foods.    Frozen  food  distributors 
feel  that  the  biggest  potential  for  frozen  foods  in  the  future" includes 
oassewle^  and  gourmet  dishes,  baked  goods,  red  meats,  sea  foods,  and 


hors  d'oeuvres.    In  the  words  of  one  frozen  food  advocate,  "Frozen 
foods  ultimately  will,  determine  the  success  or  failure  of  food  service 
operations.    .Rising  labor  costs  and  sky-rocketing  operating  costs  will 
force  the  industry  to  use  frozens  in  order  to  stabilize  food -quality 
and  the  expense  of  doing  business/'    (Havighorst,.  35) 
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Food  Canning:    The; Most  ^"30111131  Method  of  Food  Pre^rvkfclon' 

'    *  *  '  / 

Introduction 

Canned  foods  are  full-moisture,  ambient  temperature,  stable  food^ 
prt>ducts,  regardless  of  the  package  forra^  oj  preservation  process,  u^d* 

Traditional  canning — that  thoroughly  familiar  food  preserving  proc^ess — 

'    '      '  '  "  / 

may  soon  become  an  anachronism.    Although  thermally  stabilized  fdods  in 

rigid  cylindrical  packages  are,  still  the  major"  product  ^of  the  c^Tining 

industry,  other  products  anfd  pjrocesses  are  rapidly ' gaining  accei)tance. 


Nowadays  not  all. canned  products  ax^  thermally' stabilized,  Xa^bonated 
beverages  and  a  new  group  ^^^-till  beverages  ire  stabilized  instead  by 


a  balance  of  acid,  sugar,  and  pre.servatives.     In  ad4ition,  flexible  ' 
pouches,  shaped  plastic  tubs,  bags,  and  othe^  containers  are  isuppleiiieht- 
ing  the  rigid  cylindrical  can.  ^  '  / 

The  canning  industry  underwent  ;);^airked_, changes  in  the  19fo0's'.  For 
example,  the  weight  of 'the  c^n  metal!  and^ glass  was  reduced^'|and  a 
wider  range  of  products  emerged.    Tliere  was  major  progr^s  in  the^^canning 
of  beer,  carbonated  beverages,  and^juit-f lavored  drinks;  in  high  tempera 
ture-short-time  (HTST)  processing  and  aseptic, pfocessing;  and  in  such 
new  canning  materials  as  ti;itrfree  steely,  aluminum,  aftd  other  convenience 
containers./  '  • 

In  1970,  approximately  one-third  o£  the  total  weight  ol  food  packed 
in  the  United  States  was  canned  fruit;  <regetables,  meats,  and, other 
foods.  ^  Another  10  percent  of  -the  cans  of  beer  and  13  billion  canXg^ 
•carbonated  b^everages  were  prodjiced.    Glass  bottles  accounted  for  an 
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additional  16, billion  fills  of  h^ir  and  25  billioi/  fills  of  carbonat^d^ 
beverages.    Although  pouches^d  plastic  containers  numbered  onIy~ln""~\ 


th^hundreds  of  millions^fn  1971,  they  already  ^represented  a  lucrative^' '| 
business  for  several /dairy  a'nd  pudding  firms./  -  -  . 

The  canning^ifndustry  tod&y  is  using  n^^w,  higher  speed  equipment. 
One  beer  company,  for  instance,  claims  to  have  machinery  capable  ofi 
canning  lIlDO  cans  per  minuj?^S^  Two  industrial  reports  boast  production 
lines^c^able  of  1000  glass  contain^s  per  minute.    Thus,  as  far  as 
^.--s^e^  and  reliabilit^are  concerned,  the  canning  industry  has  far  out- 
stripped  all  other  sectors  of  the  food  industry,  / 
^^^^^The  results  of  moSt  canni^ig:'r^geaixh^^       in  suppliers*  reports, 
rather  than  in  fecKnie^l  journals.     The  canners  themselves  generate  ^ 
^  the  need  for  research*  and  the  larger  the  canner,  the  greater  the  ' 
.research  and  development  effort  made  by  the  supplier.     The  only 
significant;  research  and  development  in  the  1960 's  that  can  be  credited 
to  the  U,  S,  Government  is  flexible  package  retorting,  completed  in 
the  early  sixties,^     However,  no  significant  innovations  have  been'made^,-- 
in  any  USDA  lab  using  this  development;  the  extension  of  phe^work  has 
been  confined  to  small  improvements,  trouble  shootiag,''  and  communica- 
tions,  ^  Similarly,  very  little  university  rese^J^etT and  development 
focuses  on  canning.     Universities  made  no  sj-gnificant  contributions 
during  the  sixties.     Since  the  void  must  be  filled^  the  canning  industry 
and  those  closely  related  to  it^  cdnduct  most  canning  research  and 
development. 

Since  I960,  much  research  has  centered  on  packaging,  **Easy-open*'** 
aluminum  ends  on  conven4:ional  cans  and  on  all-aluminum  food  cans  have 
been  developed.    Approximately  25  billion  cans. in  1970  Had  ''easy-open" 
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ends.    A  smaller,  but  still  impressive  number  of  aluminum  convenience 
ends  affixed  by  adhesive  appeared  on  cans  in  the  same  year.    A  peelabie, 
adherable,  flexible  polyester-aluminum  foil  combination  also  appeared, 
although  it  was  not  used  \i;lmarily  as  a  closure.    Tens  of  billions  of 
twist-off  closures  were  used  on  bottles  and  plastisol-lined  caps;  twist- 
oif  caps,  along  with  flip-open  caps,  are  now  as  common ^as  the  wide- 
mouth  glass  jar.   (Brody,  18).  ,        •  '  '  > 

Along  with  changes  made  in  the  types  of  closures  on  cans  and 
bottles,  packaging  maEHr±ats-J;hemselves  have  improved.    The  aluminum,* 

iron,  ^teel,  and  glass  indixstries  have  all  poTnf&d--a^great  deal  of  time 
«  '  ^  ^^^^^^ 

and  money  into  developing  high  quality  packaging  for  f ood^^proBinrt^ 
CBrody,  16)    The  aluminum  companies,  for  instance  have  tried  hard  to 
pron^pte  their  metal  as  a  commercial  canning  material  but  they  have  met 

.with  msi^y  difficulties.  One  problem  is  that  the  existing  giant  canning 
and  foo<f  corporations^  have  enormous  investments  inrll^eir  current  equip- 

•meht  and  methods  and  are  reluctant  to  discard  them.    7^^S|^|minum^ 9^, 
is  light  weight  and  easy  to  work,  but  it  dents  and  abrades  easily.  It 
is  also  i>Qp~degradable,  but  it  is  the  only  metal  used  for  cans  that  is 
valuable  enough  to  recycle.    Further,  aluminum  cans  do  not  operate 
interchangeably  with  steel  cans  because  of  the  weight  difference  and 
the  tendency  of  the  aluminum  to  bind  on  steel  railings.    But  aluminum 
companies  have  not  given  up.    Because  aluminum  cans  couldn't  l»e  ma(ie->^  , 

.  s  .  y^ 

by  the  soldered  side  seam  techni<jue  of  the  "oldj'  can  tl>e  com^ 
•developed  a  drawn-and-ironed  can  ^in  th#-shape  cf  ^a^eep,  S€ 
These  cans  now  come  in  many  dif ferent  iSia&lC-and-^liapes.    Also,  the 
industry  has  found  success  in  producing  aluminum  for  easy-o^gn  closures. 
Their  most  popular  closure  uses  an  alumijiiwiend  scored  for  easy  tearing. 
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and  generally,  an  aluminum  insert  is  used  on  a  tin-f ree-stell  can  end 
forj^a  peelable  metal  tab.     (Brody,  18)  ^ 

Meanwhile,  research  scientists  affiliated  with  iron  and  steel 
interests  have  been  busy  eliminating  tin  from  steel  surfaces  and  apply- 
ing  such  non-tin  lay5^,  As  chromium  or  chrominum  salts  coated  with 
organic  materials,  to  protect  the  steely   These  cans  were  designed 
specifically  for  beer  and  soft  drinks  and  demand  to  date  has  far 
exceeded  supply,  with  the  result  that  little  research  is  being  done 
to  develop  tin-free  steel  Icontainers  for  other  food  products.     In  the 
brewing  industry,  the  ext^iorNof  the  c&n  has  a  wraparound  lithography 
to  protect  it  against  rusting^    Packers  and  other  foods  often  do  not 


know  exactly  what  is  to  be' written  on  the  outside  until  the  time  of 
packing.  This  problem  also  nolds  back  its  application  of  the  wrap- 
around  can  to  other  prod^c^  .\^Fi^  has  been  a  question  as 

to  whether  t^e  thermoplastica^^s^es  used  fo^/^e-side  seams  can 
w^^stand  the  temperature  use'diiithermal  pr^essing.   (Brody,  18) 
Most  of  the  major  steel  compmie^  ar©^  aTso"^rking  on  a  two- 
piece,  draw-and  i^rgtt-s^eeliyCan.    Thi^  can  is  cheaper  and  less  likely  to 


leak  than  the  two:^a:^ce  aluminum  can/   The  j)erfection  of  the  can  is 


^^ody,  18>. 


ome  time  away>*aithough  prototjpeshave  been  made. 


glass  itiSSstnTTTTasy^veloped  standard,  lighter-weight  bottles 


with  improved  brfeak  atid/^hip-resistance  but  the* adoptionbfl^onvenience 
cl^ures^j^^^^ach^^    fftrew-on  aluminum  caps,  has  caw^^d'^the  greatest  recent 
•increase  in  the  use  of  glass.   (Brody,  16) 

The  composite  spiral-wound  can  of  fiber  polyethylene-aluminum^ foil , 
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which  has  a  major  share  of  the  juice  and  juice 
business,  is  another  type  of  container.    It  hafe 
packing  shortening  and  coffee,  and  since  it  is 
metal  can,  researchers  will  no  doubt  continue 
of  adopting  it  for  other  products,   (Brody,  18) 

Aseptic  Canning 

One  of  the  newest  innovations  in  the  canned  foods  industry,  how- 


ever,^ is  aseptic  canning.  With  this  method,  a 
offer  a  .sterile  product  without  the  noticeable 


drink  frozen  concentrate 
been  successful  in 
cheaper  than  the  all- 
o  study  the  feasibility 


food  processor  can  now 
changes  in  flavor ,  tex- 


ture, and  appearance  that  are  usually  associated  with  thermally  pro- 
cessed foods,   (Aiiol>5^inous,  4)    Asept'itvgackaging  involves  filling  a  pre- 
sterilized  container^^w^fiKv^cold,  sterile  foo^then  closing  it  with  a 
pre-sterilized  cover  all  o^  wli^tcli^^kes  place  in  a^-t^rile  environment. 
Thus  the*  package  is  hermetically  seal^d^ (Brody,  17) 

The  biggest  recent  success  _story  in  aseptic  canning  is  the  "snack 
pudding  tjoom."    These  milk  puddings  are  individuall^Nj^tioned  and 
asep!:ically  packaged  in  two-piece  drawn  aluminum  cans  witrh>Qonvenience 
full-panel,  pull-off  tops.    These  snack  packs,  which  usually  coma  in 
pacj^ges  of  fouFpwer-e-Jjit^roduced  as  lunch  box  desserts^    But  they  aT^o 
filled  a  consumer  demand  for  quality^^^&tnwt^niencedjesserts ,    Within  two 


years,  the  demand  for  these  cans  exceeded  the  country's  Cilpacity  to 
produce  and  aseptically  package  them  with  pudding.    The  incredible 
growth  of  snack  puddings  between  1968  and  1970  drew  almost  every 
maior  food  marketer  into  the  field,  and  there  has  been  a^ forecast  of 
sales  to  two  billi&n  snack  puddings  by  1975.    Although  the  latter  pre- 
diction will 'probably  not  be  met  (700  million  is  a  more  realistic  ^  
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estimate),  this  use^f  aseptic  packaging/ is  still  very  important  and  | 
many  products  other  than  puddings  are  now  being  packed.   (Brown  et  al. ,  19) 

Advantages  to  Asceptic  Canning  / 

There  ar^  several  advantages  to  the  aseptic  canning  process.    For  *, 
instance,  in  the  traditional  canning  process,  where  foods  are  sterilized 
in  their  cans,  many  products  tend  to  be  overcooked  by  the  time  sterility 
is  achieved,  which  affects  thAix  palatability ,  color,  texture,  and 
nutritive  value.    Their  edges  ^re  often  overcooked  because  their  inside 
cores  must  reach  and  maintain  a  certain  minimum  temperature  for  a 
specified  time.    During  this  process,  the  contents  at  the  edge  of  the 
can  are  overheated.     In  contrast,  aseptic  canning  sterilizes  the  product 
outside  of  the  can  using  HTST  (high-temperature,  short- time)  methods, 
which  are  based  on  the  following  principles:    ^)  the  microbial  de- 
struction rate  increases  by  a  factor  of  10  for  each  18"*  F  temperature 
increase;  and  (2)  biochemical^j^eactj,i»«"^^  color,  flavor,  and 

nutritive  value  increase  by  a  factor  of  about  two  for  each  18^  F 
increase.    Higher  temperatures  thus  require  shorter  sterilization  time. 


and  the  result  is  jisually  Ifess  thermal  damage.   (Brody,  18)  With 


aseptic  canning,*  the  pro^kiG^  is  sterilized  for  a  few  seconds  iii' a 
continuous  flow  heat  exchanger  at'  from  280  to  300°  F  before  packing. 
Sterility  is  achieved  with  very  little  cooking.     The  product  is  then  • 
poured  into  a  sterilized  container  and  closed,  all  under  aseptic 
conditions^  XBrody,  40)    Hence  palatability,  color,  texture,  and 
nutritive  value  are  actually  improved  in  most  foods  processed  this 
way,  which  means  that  more  delicately  flavored  products  can  be  packed 
into  cans.   (Bird,  10;. Brody,  40) 
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Two  independent  studies  have  evaluated  the  chemical  and  quality 
changes  of  strained  peas  (Davis  e_t  al^. ,  23)    and  strained  carrots 
(Luh,  et^  al.. ,  52)    canned  by  both  the  aseptic  and  the  retjort  processes. 
In  both  cases,  the  asep^tic  process  was  superior  to  the  retort  process 
in  maintaining  a  high  level  of  free  amino  acids  and  amino  nitrogen  in 
the  canned  product.    Further,  the  retort  process  was  shown  to  prpduce 
acidity  and  thus  perhaps  to  influence  tke  stability  of  the  f ive  | 
nucleotides  in  the  canned  product.    The  aseptic  (HTST)  process  alppears 

y  I 

to  retain  nucleotides  are  known  to  have  a  flavor-enhancing  efSecjt  on 
canned  low-acid  food.     In  the  carrot  study,  the  aseptically  cJnn^d 
vegetables  were  far  better  in  flaVor  and  thiamin  retention  tha!n  [those 

i  ' 

processed  by  the  retort  method.   (Luh,  £t  al_.  ,  52)  ^  j 

A  second  advantage  related  to  product  quality  is  that  nutrients, 
flavor,  or  color  lost  in  heat  preserving  m^y  be  re-added  to  the^jprodudt 

^  '-I 

before  the  can  is  sealed — an    impossibility  in  the  usual  reto^t^canning 
procedure ►    Using  re-adding  procedures,  it  niay  become  possible  retain 
nearly  all  the  nutrition  of  the  fresh  production  of  a  canned  food. 
(Bird,  10) 

Also,  aseptic  canning  provides  for  more- precise  temperature 
control  during  heat  processing*    For  some  products,  like  dairy-type 
puddin^^^^^thls^  .  In  kitchen  preparation,  over- 

cooking the  product  at  the  edges  is  prevented  by  stirring.  Although 
agitation  is  impossible  in  retort  canniug,  stirring  and  mixing  are 
easily  accomplished  in  an  aseptic  system.   (Bird,  10) 

A  fourth  advantage  is  that  qualdty  is  independent  of  container  ^ 

r 

Size,  a  significant  consideration  in, catering  and  institutional^vf eeding. 
(Brody',  40)    Previously  ,(j^getting  heat  into  the  -center  of  a  large 
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institutional-size  food  container  was  a  problem.     Since  aseptic  canning 
solves  this  problem,  cer^n  aseptically  canned  foods  may  first  become 
popular  in  institutions.   (Bird,  10)    Already,  ready-meal  items  in 
large  cans  have  had  substantial  success  with  the  catering  businesses 
of  the  United  States.   (Brody,  40)    Also,  California  Canners  and  Growers 
have  developed  a    new  aseptic  process  for  fruits  and  vegetables.  This 
system  mass  packs  fruit  and  vegetable  particulates  in  55-gallon  drums. 
The  55-gallori  drum  is  comparable  to  75  No.  10  cans.    The  developers  feel 
that  this  method  offers  several  advantages  over  freezing  with  which  this 
process  was  developed  to  compete.    For  example,  aseptically  canned 
products  are  more  easily  shipped  and  stored  than  frozen  ones,  represent- 
ing a  cost  savings  to  customers.     Also,  no  thawing  is  necessary,  and 
products  packed  this  way  taste  like  fresh  fruit. 

Another  author  has  suggested  55-gallon  containers  for  such  fcJods 
as  ice  cream  mixes,  puddings,  banana  puree,  apple  slices,  peaches,  and 
Other  low-acid  foods.   (Bird,. 10)   "However,  handling  a- drum  weighing  500 
pounds  in^an  institutional  kitchen  may  be  a  problem,  and  ±n  any  case, 
only  after  these  drums  have  been  tested  in  institutions  can  their  true 
^potential  be  realized.   (Anonymous,  1) 

Limitations  to  Aseptic  Canning  ^ 

At  the  moment,  though,  certain  limitations  are  evident.  Aseptic 
packaging  is  still  confined  commercially  to  fluid  and  near-fluid 
materials  and  it  is  possible  that  aseptic  canning  might  be  used  only 
for  these  types  of  foods  for  some  time  in  the  future.     (Brown  et  air,  19) 
Some^  lic^uids  with  suspended  solids  up  to  about  3/4-inch  cubes  have  been 
succ^essfully  processed;  however,  there  are  two  basic  problems  in 

r  -     O'^  ^ 


195 


aseptically  canning  food  products  with  particulate  matter.    The  first 
is  providing  a  mechanical  means  of  physically  handling  such  products 
in  a  continuous  heat-hold-cool-fill  operation,  while  maintaining 
proper  distribution  and  integrity  of  the  particles.    However,  this 
problem  is  being  successfully  dealt, with  by  equipment  designers  and 
food  technologists.    The  second  problem  is  insuring  the  sterilization 
of  the  entire  particle  while  taking  advantage  of  the  HTST  process  for 
maximum  preservation  of  other  product  qualities.    To  complicate  the 
situation  further,  it  is  very  difficult  to  measure  the  temperature  in 
the  center  of  a  small  particle  suspended  in  a  liquid  carrier  as  it 
moves  through  the  scraped-surf ace  heat  exchanger  in  an  aseptic  system. 
In-line  research  is  not  the  answer,  but  two  researchers  have  suggested 
a jna^ihematical  approach  to  evaluating  the  system.    They  note  that  the 
benefits  of  HTST  processing  for  quality  preservation  will  diminish 
as  the  size  of  the  Ipar tide  increases  and  holding  time  decreases. 
Better  products  jaray  therefore  result  from  longer  holding  temperatures 
when  large  particles  are  involved,  depending  on  the  objectives. ^de  Roy: 
and  Brumet,  24) 

i 

y  •  ,    '  ' 

-Current  Products  and  Processes  ^ 

By  1973,  aseptic  techniques  were  being  employed  in  some  sixty 
U.  S.  food  plants  ^r  packaging  dairy-based  products,  including.       "  j 
fluid  Tnilk,  egg  nog,  yogurt,  liquid  coffee.Jwhl£ 

Growth  during  the  previous  decade  had;::^€en  '€^^A^    ku-the,  en  k  of  1970,  *i 
"61  aseptic  canning  lines  wer^^^:^fl23  U.  S.  plaxrfe^-^ver  4^of  these  '/ 
had  been  installed  since  1965.    Of  the  23<-tJnIy  18  were/owpedby 
actual  food  compaoies,  such*  as  Border,  Carnation,  Del/>^te,  Gerber, 


/ 

196-      •  f  ^  w  - 

 ^ 

L^nd  0' Lakes,  Libby,  Mead  Johnson,  United  Fjruit,  and  General  Mills. 
The  -remainder  were  contract  packagers  who  specialized  in  aseptic  pro- 
cessing.  (Brody,  18) 

Advances  are  being  made  in  packaging  as  well.    The  conventional 
rigid  metal  can  is  no  longer  the  only  possible  container  to  be  used 
with  the  jpegifod.,,0f-""Kt:eriJ^e_gackaging.    Researchers  are  experimenting 


^^^^^0ass,  metal  drums  and  pails,  and  flexible  and  semi-rigid  contain- 


r^^'^Z  ^rs,  such  as  laminated  plastic  pouches,  formed  portion-control  plastic 

containers,  plastic  bags-in-boxes ,  and  paper  board  cartons  of  tetrahedral 
or  rectangular  shape.   (Brody,  17) 

Recently,  higher-speed  aseptic  canning  system  processing  about 
450  cans  per  minute  (a  speed  necessary  f or  *''^ine  efficiency  in  commercial 
operations),  became  available  ^nd  is  proving  to  be  an  important  advance- 
ment  in  aseptic  canning  equipment.     The  al^yminum  two-piece  draw  and 
redraw  single-service  can  witfh  easy-open  full  panel  pull-off  cover, 
which  has  become  popular  (especially  with, the  "snack  puddings")  recently, 
ppses  some  problems.     However,  some  o£' these  problems  have  been  solved 
in  .the  u^^echanical  design  of  the-^  equipment .  ^Alfeo,  innovations  with 
fespect  to  high  ^temperature  external  and  internal  coatings  for  both  can 
and  cov^  have  been  developed.   (Brody,!;  17) 

♦ 

Aseptic  packaging  in  glass  containers  *&as  nof  yet  become  possible 

'^J^   because  of  thermal  shock  and  other  problems.    However  Dole,  the  company 

that  produces  the  only  commercial  equipment  available  today. for  aseptic 

processing,  may  be  close  to  perfecting  equipment  which  will  allow  g^ass 

tq  lie  used  as  well  (Brody,  17) 
W'  '  " 

The  Fotra  Pak  system,  with  its  tetrahedral  paperbpard-f oil-poly-  : 
thylene  lamination  carton,. is  a  Swedish  development  which  has  found 
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some  acceptance  in  Europe,  Asia,  and  Africa,  particularly  F5Tr-f-iui-d-  j 
Ta±X^  and  cream.  Some  single-servicing  cof f ee  whiteners  in  the       S,  ^ 
also  use  this  package.     The*  other  type  of  p^apurboard  carton,  a  rectangular 
one,  is  used  by  both  Tetra  Pak  and  the  Ex-Cell^  Corporation  (Parg'*>j^)  ^ 
for  sterile,  flavored  milk.     An  ^article  describing  the  Pure- Pak  System 
of  aseptically  packaging  products  in  rectangular  paper^oard-plastic- 
foil  gable-top  contafiners  has  recently  appeared,  (Hendrick^^  37)  This 
article  discusses  the\^mmercial  use  of  the  Pure-Pak  system  at  the 
Beverly  Farms  in  Pittsburgh,  Pennsylvania,     Beverly  Farms  uses  the 


system  to  package  table  cream,  whipping  cream,  eggrlog,  half  and  half, 
and  chocolate  milk  aseptically.     The  products  hav^e  the  same  flavor  as 


before  processing,  but  they  last  much  longer.     For  Wample,  milk, 
chocolate  milk,  and  eggnog  Will  remain  usable  for  30  days  at  50°  F, 

The  manager  of  fieverly  Farms  attributes  his* large  increase  in  the  sales 

  .  -        ^    "  r 

of  Pure-Pak  products  to  this  extended  shelf  life,     (Henke,  38) 

Similarly,  liquid  foods  packed  in  flexi/le  pouches  also  have  long 
shelf  lives.     This  method  developed  by  the  yContinental  Can  Company 
involves  using  prefabricated,  intemally-s/terilized  se'aled  po^^hes""* 
which  are"  passed  through  an  ultraviolet  tunnel  for  extem'al  steriliza- 
tion.   The  pouches  are  then  filled  by /needle  injection  and  resealed 
below  the  puncture  opening.     (Brody,/l7)  « 

Aseptic  packaging  in  rigid  plastic  containers  is  primarily  adopted 
for  products  which  are  normally  refrigerated  or  which  naturally  inhibit 
bacteria^^ctivity  when  stored  at  room  temperature.    Containers  for 
these  products  are  usually  of  the  thermoform,  fill,  and  seal  type. 


These  containers  are  attractive,  especially  Lo  the  processor  who, handles 
portion-packed  items,,  because  they  are  inexpensive  and  easy  to  process. 


useT^an^ dispose  of.    Many  sales  are  to  restaurants  and  airlines  and 
the  plastic,  single-serving,  half-ounce  coffee  creamer  has  been 
particularly  popular.     Not  only  is  it  convenient  for  users  but  one 
dairy  saves  25-80C  per  1000  portions  in  container  costs.     Further,  half- 
and-half  coffee  creamer,  when  packaged  -this  way,  was  still  sweet  after 
two  months  of  unref rigerated  storage.   (Toledo  and  Chopman,  63) 

Finally,  about  2,000  dairies  are  using  the  new  Bag-in-Box  for  bulk 
packaging  milk  and  dairy  products,  with  the  result  that  dairy  cans  have 
been  almost  eliminated.    Bag-in-box  packaging  is  essentially  aseptically 
packing  a  product  in  a  plastic  bag  placed  inside  a  cardboard  box.  Re- 
cently, this  method  has  been  extended  to  include  bulk  handling  and  pro- 
cessing fruits  and  tomatoes.    Laboratories  and  pilot  plants  have 
experimented  successfully  with  semi-processed  tomato  products,  apple 
sauce^  citrus  and  other  fruit  juices  and  purees,  cranberries,  and  other 
particulate  foods  up  to  a  half-inch  in  diamter  which  have  been  packed 
in  both  six-  and  56-gallon  aseptic  barrier  bags..    Developers  feel  the 
bag-in-tl5(9X  in^^^d  offers  benefits.     First,  there  is  a  50-percent 
saving  in  container  cost,  since  one  s^x-gallon  pouch  contains  the  same 
amount  as  si^c  No.  10  cans.     Furthermore,  an  8-percent  weight  saving  in 
shipping  also  results  along  with  reduced  disposal  problems.     The  56- 
gallon  containers  have  two  fittings  which  permit  rapid  pumping  of  the 
product  from  the  container.     Finally,  the  six-gallon  package,  which  is 
a  convenier^|0^e  for  supplying  products  to  the  food  service  industry, 
permits  sampling  without  destroying- the  container. 

Despite  all  these  new  packaging  materials,  metal  cans  are  still 
popular..   For  instance,  just  last  year.  Carnation  introduced  a  new  line 


of  aseptically  processed  prodixcts  in  No,  10  cans  for  use  by  the  food 
service  industry — a  line  of  "Chef-Mate"  products  including  Sloppy  Joes, 
Chili  Con  Came  (with  beans  and  without  beans),  Macaroni  and  Cheese, 
^nd'^several  sauces,  just  to  name  a  few.  (Anonyjao'us ,  3) 


The  Futiire  of  Aseptic  Canning 

Most  canned  foods  probably  will  be  unaffected  by  the  aseptic  pro- 
cess,  for  they  are  already  being  canned  satisfactorily.    But  some  foods 
cannot  be  "canned  at  present,  and  it  is  with  these  that  aseptic  canning 
has  a  potential  importance.    For  example,  extremely  heat-sensitive 
foods,  including  many  dairy  products,  and  foods  that  are  sold  only  in^ 
frozen,  refrigerated,  or  dehydrated  forms  may  possibly  be  canned.  In 
canned  form,  these  products  would  be  Ife'ss  perishable  and  less  costly. 
And  because  aseptic  canning  allows  re-adding,  processed  foods  that  need 
to  improve  nutrition,  palatability ,  or  appearance  are  also, a  potential 
market,  as  are  low-acid  foods  that  are  difficult  to  preset;ve  by  the 
usual  canning  methods.    "Bhus,  the  foods  most  likely  to  adopt  aseptic 
canning 'are  low-acid  foods,  vegetables,  fruits  and  berries,  flour 
mixes,  eggs,  milk,  delicately  flavored^ prepared  foods,  and  some  sea- 
foods. (Bird,  10)  ■  '  *  . 

Retortable  Flexible  Pouches  .  ^-^'"'^ 

Although  not  related  to  aseptic*  packaging,  flexible  retprting 
packaging  is  often  confused  with  it.     Initially,  .however  it  had  many 
more  problems.    The  products  that  were  previously  packed  in  flexible 
packages--dehydrated,  frozen,  refrigerat;(^d^  high-sugar,  or  high-acii 
products — were  not  entirely  free  of  microorganisms;  they -i^ere  also 
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expensive,  and  their  quality  ofteA  'left  something  to  be  desired."  (de 
Royter  and  Brinnfet,  24)    But  the  U.  S.  Army  Nat  tick  Laboratories  and  the 
Continental    Can    Company  are  developing  the  packaging  process  and"^  ' 
the  present  it  looks  as  though  flexible  containers  have  ^  future  ip 
^the  canning  industry.  j  . 

The  retortable  flexible  pauch — also  known        ''Filexpack"  and 
"Flexican*' — appears  to  overcome  the  drawb-acks  of  metal  cans.  By 
altering  the  surface-to-volume  ?:atio  of  the  package,  food  can  be  heat- 
sterilized  with  reduced  thermal  damage;  and  a  flat  package-  made  of 
flexible  materials  sho"uld-be  less  expensive  than  a  f lat  , metal  Qan. 
Furthermore,  the  retortable,  flexible  pouch  occupies  less  space  than 
regular  metal  cans  in  shipment  and  on  shelves  because  the  wasted  Spaces 
Dfeljjjeen^ackages  are  eliminated.     Finally,  a  durable  flexible  pouch  L 
would  not  injare  th6  person  carrying  it  and  could.be  less  susceptible* 
to  damage  itself.     Thus,  the  retortable  flexible^  pouch  would  overcome 
the  four  major  drawbacks  of  metal  cans  and  satisfy  the  objective  of 
the  U.  S.  Army  Natick  Laboratories'  program:    shelf-stable,  l6w-acid 


foods  in  lightweight,  flat,  low-cost  packages  that  can  be  carried  on 
the  solider'^s  body  without  the  danger  of  the  personal  injury  that  might 
.  cofme  with  a  rigi^can.   (Brody^^  17) 

'Because  bath  solid  food  and  liqui^ds  were  to  *be  packaged,  retorting 
after  packing  and  sealing  were  investigated  by  the  laboratories.  (Brody, 
16)    The  lam^-nation  developed  for  this  package  was  polyester-aluminum 
foil^odified  polyolefin  .    Polyester  was  used  as  an  outer  barrier 
because  it  is  a  tough  material,  less  prone  to  abrasion  and  puncture 
damage,  and  so  is  more  protective  of  the  prithary  barrier  material, 


aluminum  foil.    Modified  polyol^fin  can  form  a  weld  seal  even  if 
partially  contaminated  by  oily  or  parrlculate  ;materials ,  and  therefore 
it  was  chojsBn  for  the  innermost  layer.    'The  major  problems  which  have- 
been ^ largely  overcome,,  hav^e  been  seal  integrity  and  damage  to  the 
body  mater iaj.,  which,  of" course,  might  be  more  susceptible  to  penetra- 
tion-than  a  rigid  metal  can..   (Brody,  16),  '  , 

The. prospect  of  high-qva]J.ty  shelf -stable  foods  in  light-weight, 
low-cost,  stackable  ^^ckages  has  excited  many  food  marketers.  When 
these  advantages  are  coupled  with  food  products  that  are  of  higher 
quality  because  of  the  use  of  shorter-t;ime  thermal  processes,  the 
potential 'for  a  whole  new  range  of  food  products  for  home  and  food  ' 
service  use  is  opened,   (Brpdy,  16) 

Even  now  .in  Western  Europe,  terminally  sterilized  flexible  and 
semi-rigid  packages  of  meat,  pa£e,  milk,  prepared  entrees,  frankfurters, 
and  vegetables  are  manufacture^!  and  placed  in  widespread  commercial 
distribution,  '  The^e  packages  have  not  revolutionized  the  food  consump- 

A  *>  '  yX 

tion  habits  of  Western  European  homemakers  and  food  service  operators, 
but  the  products  are  universally  accepted  and  are  in  common  use.  At 

/ 

present;  however,  ^he  terminal  sterilization  of  low-acid  foods  in  "-J 

^  ■  '    '       -  ■    •  ■  /  - 

flexible  and  semi-rigid  packaging  has  not  yet  beep  approved  by  U,/S, 

regulatory  authorities.     (Brody,  16) 

PotentiaX^  Developments 

S,  A,  Goldblith,  at  the' conclusion  of  a  recent  two-part  article 

on  the  history  of  canning,' listed  five  areas  he  felt  would  be  important 

■  /   '  ^ 

in, the  future  of. canning^    He  included  thermally  processed  foods  in  - 

plastic  containers,     Fu/thennore ,  it  is.  now  possible/to  have  a  number 
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of  low-acid  proj^ts  sterilized,  in  plastic  films  at  a  reasonable  cost. 
Goldblith  also -sees  microwave  energy  as  a  possibility  for  thermally 
processing  foods  in  the  future,, and  he  believes  that  a  third  area  of 
potential  is  the  development  of  aseptic  canning  systems  for  larger 
particulate  matter.    He  mentions  the  development  of  the  spin  steriliza-' 
tion  system,  and  he  believes  thai:  the  trend  toward  canning  formulated 
foods  in  addition  •'to  simple 'commodities  will  continue,  and  as  a  result, 
many  shelf-stable  formulated  foods  ;Will  be  processed  using  new  technology 
as  it  becomes  available,  (Goldblith,  31;  Goldblith  and  Karel,  32) 
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Intermediate  Moisture  Foods  (IKF) 

Intermediaue  moisture  foods  (or  "IMF,"  as  they  are  known  among  food 
s.cientists).  initially  appeared  as  pet  foods,  a  "soft-moist"  combination 
of^jngat  ^by-products ,  ^oy  flakes,  and  sugar,  with  an  approximately  25- 


percent  moisture  content  and  a  water  activity  of  0,83.     Propylene  glycol 

and  potassium  sorbate  provide  antimycotic  activity  (the  glycol  also 

serves  as  a  plasticizer ) ,  and  emulsifierSj  salt  and  nutritive  supple- 
ments- are  also  added.  * 

As  pet  foods,  IMF  have  been  very  successful^  accounting  for  10 
percent  of  total  pet  food  sales,  or  about  $100  million  in  1969.  (Karel, 
44)  But  thus  far,  they  have  not  been  produced  on  a  large  scaie  for  human 
consuEiption  because  of  inadequarCff* osmotic  and  preservative  agents.   (Karel ,^ 
44)    The  United  Stat^  Military  and  NASA,  ,however,  are  especially  inter- 
ested in  Hpveloping  IMF  for  several  reasons:    these  foods  are  concentrated 
in  weight,  bulk,  and  caloric  content;'  tjiiy  are  plastic  and  therefore^  " 
easily  packed  and  stored;  they  can  be/consume^  immediately^, .after  removing 
their  protective  wrappers;  their  texture  is  closer  to  that  of  unprocessed 


food  phA  freeze-dried  products  which  are  often  harsh  and  dry;  and  their 

^  :  ■    J'  ■ 

wholes'flaeness  and  safety  does  not  necessarily  depend  on  their  containers 


(for  instaqc^,  they  could  be  ^conveniently ^air-dropped)^.     (Brockman,  20) 
The  UnlrtfeJ^ates  Governmeat^li^^dl&tHributed  contracts  that  will 


enable/mjor  food  .processing  compani^&^^st^ljnvestigate  intermediate  moisture 
foods.     But  many  additional  studies  will  have  to  be  conduc€ed' before  the 

•       (  •     ,  ■ 

market  potential  of ^ IMF  can  be  ascertained- 
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Chemical  Preservatives 

Chemical  preservatives  are  any  chemical  which  when  added  to  a  food 

'    '   J        ■       ■ ' 

tends  to  gx-event  ,or  retard  its  deterioration.    Generally,  table  salt, 
sugars,  vinegar,  spices  and  their  oils,  and  those  substances  Incorporated  • 
into  food  by  direct  exposure  to  wood  smoke  are  not  included  in  consldera- 
tlons  of  chemical  preservatives  (Desrosler,  25) 

Preservatives  are  not  only  necessary  for  intermediate  moisture 
foods,  but  for  most  foods  that  are  processed.    Often  the  preservative 
is  chemical.'  Some  chemical  compounds  and  non-nutritive  marterials  have 
been  used  in  foods  for  a  very  long  time,  resulting  in  many  beneTlts  to 
the  consumer.    The  use  of  chemicals^  however,  'has' accelerated  in  recent 
years  (although  not  especially  as, preservatives)  largely  because  chemicals 
often  provide  a  more  sophisptetfred  and  efficient •way  af  achieving  and 
maintaining  food  quality.   (Stewart  and  Amerine,  62)    Also,  there  is  an 
inc^raaslng  demand  for  more  attractive,  uniform,  and  non-seasonal  foods 
and  the  consumer's^  cutrent  insistance  on  convenience  foods  is. placing 
greater  emphasis  upon  all  methods  of  preservation.     (Desrosier,  25) 
Highly  industrialized  countries  l>4ve  developed  many  improvements  in  the 
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technology  of  food  preservation  by  heating,  freezing,  drying,  and  more 

 recently,  irr^iating.  which  is  in  the  early  stages  of  application. 

'  '  "    ^  .        ^  --^ 

However,  tfiiese  processes  cannot  be  used  wi"th^^ny  foods,  and  with  others 
they  are  only  partially  effective.     Hence  the  use  of^^emical  preserva- 
fci^^,  aione  or  "as^u^lements  to  other  methods,  is  essential.  (Go'ldblith,31) 
Howaxer^it  is  very  important  to  note  that  with  the  sprefd  of  refrigera- 
tion and  the  development  of  dehydrated  foods,  chemical  preservation  is 
required  i^ess  and  less  frequently.   (Bernarde,  8)  '  ' 

"  2P7\ 
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Some  of  the  oldest  antimicrobial  compounds  remain  the  most  widely 
used,  despite  their  limitations.   (Goldblith,  31)    Regardless  of 
tremendous  efforts  by  chemis.ts  and  microbiologists,  they  have  found 
relatively  few  antimicrobial  agents  which  are  effective  against  a  wide, 
range  of  organisms  and  yet  not'^^toxic  to  man.   (Stewart  and  Amerine,  12) 
Antibiotics  have  been  extensively  studied  over  the  last  twenty  years 
as  possible  antimicrobial  additives  for  food,  "but  the  possibility  that 
man's  unrestricted  consumption  nf  antibiotics  might  produce  an  artificial 
_selection  of  harmful  pathogens  has  discouraged  their  use.    The  sulfites 
also  have  an  antimicrobial  effect.    Benzoates  and  parabens  (p-hydroxy- 
benzoace  esters),  some  of  the  most  common  antimicrobial  agents,  have 
the  greatest  range  of  activity.    They  attack  many  spoilage-bacteria, 
fungi,  and  yeast,    ^ropinates  fight  mainly  against  fungi  and 'one  type 
of  bacteria  in  htead,     Sorbates  act  mostly  on  yeasts  and"  molds.  Other 
common  agents  in  general  commercial  use  in  the  United  States  include 
sulfites  and  their  salts,  formic  acid,  acetic  acid  and  salts, 
oxide,  and  propylene  oxide.    With  the  exception  o-f=t-he-^ai:^bens ,  the 


most  yidely  used  preservative^ "£re  weak  acids  or  salt^^^o^^jc^eak  acids. 
They  exert  their  greajje^t  activity  on  the  acid  side  of  neutrality  due 
to  the  inidiS0t5?lated  acid  at  the  low  pH.    This  action  is  generally  in- 
^Kibiting  rather  than  lethal  to  the  microor^anisms^^,.^idblith,  31) 

Sotne'of  the  compounds  that  are  primarily  xised  for  other  purpose*s 
also  have  a  role  in  preservation.    A  few  examples  oJE  such  dual  r&le 
compounds  are  nitrates,  which  are  primarily  used  'for  color  fixing^^^^^ 
processed  meats,  and  Sulfur  dioxides  (sulfites),  which  in  conjunction 
with  dehycfj^ion  and  other  ty^j,gsof  processing  prevent  discoloration  of 
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fruit  and  vegetables. 

Besides  the  antimicrobial  agents,  other  types  of  chemicals  are 
often  necessary  if  the  product  is  to  have  a  reasonable  storage  life. 
They  include  antioxidants,  sequestrants ,  and  to  a  lesser  extent,  acidu- 
lants.    While  microbial  deterioration  is  one  of  the  most  important 
factors  in  preserving  foods  high  in  carbohydrates  and  protein,  oxidation 
is  the  chief  concern  with  fatty  foods.    Antioxidants  play  an  important 
role  in  the  utilization  of  fats  and  oils  in  modern  food  processing  and 
in  the  marketing  of  foods  containing  fat.    Antioxidants  will  not  enhance 
a  product  of  mediocre  quality  and  they  impart  no  flavor,  odor,  or  color 
to  the  food.    Only  when  they  are  used  with.good  raw  materials,  correct 
proce^es,  and  proper  packaging  an^^torage  conditions  will  a  quality 
product^-t^esult . 


/  ■ 


The -mo&^-^commonly  used '.antioxidants  contain  various  combinations 
BHT,  and/or  propyl  g^llate,  together  with  citric  acid  in  a 


suitable  solvent.     These  compounds  are  much  mo^e_potent  than  tocopherols, 
gum  guaiac,  and  similar  natul^al  antioxidant's.    GeneraXiy,  a  0.02-percent 
level  of  antioxidant  based  on  the  fat  content  of  the  food  is  permitted 
by--tfie  FDA.     In  dealing  with  fatty  food,  synergiatST^'such  as  citric 
acid  and  phosphoric  acid,  are  often  used  with  antioxidants  to  increase  % 
sheif-life'.    Jhe  technology  of  fats  and  fatty  acids  has  now  advanced  to 
the  stage  where  rancidness  is  ao-ixnlger  the  limiting  factor  of  shelf- 
life.     (Goldblith,  31) 

o      Sequestrants  are  added  to  foods  to  bind  up  certain  trace  elements 
of  metal,  like  copper,  iron-r-and  cobalt,  and  to  render  these  metals 
chemically  inactive.     If  uncontrolled,  these  trace  elements  can  lead\^ 
premature  deterioration,  off-flavors,  loss  of  color,  and  clodding. .  A 
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Beqaaestrant  gaining  wide  popularity  in  the  food  industry  for  its 
ability  to  prevent  or  significantly  reduce  discoloration,  clouding,  and 
rancidness  is  EDTA.     It  ±s  often  used  with  an  antioxidant,  such  as 
ascorbic  acid,  because  the  two  work  better  together  than  igither  one 
alone.     (Bemarde,8)     Sequestrants  have  dlso  been  found  to  improve 
the  clarity  ,and  whipping  quality  of  gelatin,  and  their  potential  use 
in^^^various  ^ood  .systems  is^ow  under  study <■    In  the  future  they  will  no 
doubt  be  used  more  frequently  due  to  greater  consumer  demands  for  more 


stable  foods  and  more  imaginative  new  products.   (Goldblith,  31)' 

Acidulants  serve  several  purposes  in  the  preservation  of  foods,  - 
besides  contributing  to  their  flavor.    Canned  fruits  and  vegetables, 
acidulants  act  both  as  sterilizing  acids  and  as  anti-browning  agents 
which  help  to  maintain  normal  flavor,'  color,  and  texture.  Also 
bacteria  and  mauy  other  types  of  microorganisms  are  more  easily  killed 
in  an  acid  medium.    Adding  acidulants  to  adj^i^t^^th^ pH  often  shortens 
sterilization  time,  and  sometimes  lower  sterilization  temperatures  are 
possible.    Furthermore,  acid  prevents  most  microbial  spores  from  ^ 
germinating.  (Anonymous, 3) 

These  various  chemical  preservatives  ^are  at  present  indispensible 
and  probably  will  continue  to  be  used  for  a  while,  but  they  are  becoming 
less  essential  as  canning,  freezing,  and  dehydrating  methods  improve. 


Smoking  ^ 

The  preservative  action  of  smoking^^^gjofis^rom'a  combinat^ion  of 
various  factors.    First,  chemicals  f rom  the'^'^u^  amounts 


of  formaldehyde  and-^other^mateiJ^Ifi^T^Tr^^  a  preservative^ef f ect .  Second, 
the  heat  helps  to  kill  microorganisms  and  to^^^d^-rfclrtproduct ,  fi 
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contributing  to  preservation.    However,  since  the  advent  of  refrigera- 
tion, smoking  ia  no  longer  depended  upon  to  prevent" spoilage.  Today, 
instead,  i't-is  useH  to  produce  a  distinctive  flavor  and  is  chiefly 
applied,  to  four  catjegories  of  products:    meat  apd  meat  products;  fish 
(fresh,  salted  or  frzoen);  poultry;  and  cheese,    -The  major  emphasis  in - 
the  United  States  and  Euiffe^  has  been  on  smoking  methods  using  large 
kilns  through  which  fish  or  sausdge  can -be  moved  by  conveyors.  This 
method  uses  fresh  or  frozen  raw  material  and  smokes  it  at  a  temperature 


of  80  to  70®  C,  for  foiir  or  five  hours.    The  final  moisturjecontent  6f 

'      '  '  1-         •  — - 

the  pro^^^t  is  from  60  to  70-percent    and  the  flesh  is  juicy  and  tender. 
Smoked  , meat  keeps  for  a  considerable  time  and  has  a  pleasant  ^^aste. 


color,  and  texture,   .As  previously  mehtioned,  the  lowered  moisture  con- 
tent of ^^e  meat  after  smoking  contributes  to  preaervatioa,  as  do  the 
smoke  i'^gredijents"^which  act  a gaina||^. bacteria  and  fat  oxidation,  TrT 

today's  modem*  meat  packing^planta,  smoking  is  scientifically  controlled 

/  / 

The  jneat  is  hung  on  a  rotating  shaft  and  pushed  up^  and  down"  to  obtain 


am 


uniform  smoking.    Heat  is  applied  by  ste^ni  coils v   ^awdust,  blended 
from  different  hardwoods  (usually'  oak  aind  hicko/y)  ,  ia  billed  over  a 
gas  burner.    This  amoke  Is  thenjfirawn  into-^tf^'shaf  t  by[  suction  fans. 


The  tnost  common  smoked  ja^atr&  include  liam,  ^acon,  sausage, 
-  f urters . 

Fish  is  often  both  salted  andy^oked,^.  Salt  (g;>-'iiome£imes  a  direct 
dryer)  removes  some  of  the  fiafi'Jj^wS'ter  and  this  makes^^^e^-e^i^leing  more 
^ effective.    Frozen  fish  may  also  be  smoked  xJnce^hey  have  defrosted. 
The  leading  smoked  fish  in  the  United  States .is  salmou  and  the  second 
is*chub,  a  relative  of  the  wHi^efish,  , Ocean  herring  is  not  smpked  in 
large  quantities*  in'  the  United  States    althouglyd^  ia  the^mOst  im^ortant^ 
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smoke-cured  species  in  the  rest  of  the  world.    Most  fresh  water  fish 
and  several  ocean  fish  are  hot-smoked;  cold-smoking  is  usually  limited 
to  the  fatty  ocean  fishes.  j  * 

The  smoking  of  cheese  dates  back,  to  antiquity.     Italian  provolone 
^Cheddar  cheeses  are  examples  o^commonly  smoked  c^^ses .  Again, 
smoking  aids  in  the  keeping  properti/es.     Smoki\g  causes  drying  an^^ 
impregnates  the  rind  with  the  antimicrobial  and  antioxidant  qualities, 
which  directly  kills  surface  molds^"ind^other  contaminating  microorgan- 
isms •  ^ 


Salting 


Salt  has  many  use^ 


the  food  industry.     It  is  used  in  blanching 


ly^^use^i^ 

water  to  tenderize  vegetables  before  they  are  canned;  it  is  used  as  a 
seasonlLng^and  as  the  freezing  pplftt  'tJepressant  in  brines  for  refrigera- 
tion purposes.    Also,  salt  has  /an  antiseptic  and  preservative  role. 
Historically,  food*  was  often  o/versalted-^.p  preserve  it  and  to  xiiaguis'fe 


the  spoilage,    halting  for  ht>me  preservation  (mainly^ vegetables)  had 


major  revival  in  Europe 


fates  during  World  War  II. 


However,  the -present  ttt^d  ig  toward  ^  less  salty  taste,.    Meat  packers 


now 


suBpd^ milder  cur^  for  ham,  bacojj,  and  sausage  and  tWff  salted  fi^h 


ip<fustlfy  "haa^^cbns^tent^  th^  amount  of  salt.it  uses.    At  theu^ 

moment,  ref rig^gaWojTTJr  ^alt  as  a  preservative  for  fish. 


In^;;;5^ter^^/<5heese,  cabl/agg^  oliV-es,  cjjQumbers,  meat,  fish,  and 

^^^^^ ^^^^^^^    '"'^''^^-^■''''C^^^^^/^  /  ^  ^  '   *  ' 

i^adiVjssd^  controls  tlifiLJnicrobXal  populations.    The  amount  of  salt 

^useddetenngtnes  the  type  of  *fM;^ntJtior^^       organism  that 


.^--rwheir^tfie  fermenLatipfe^^^^Tstop ,  And  whether  the  grow^th  of  certain 
^desirable^rgahisms  will  be /inhibited. 


c 
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In  piqkling  and  dxy-curing  meats,  various  mixtures  of  salt,  sugar, 
_and  sodium  nitrate  are  used.    Hams  are  either  soaked  in  the"^"pickling" 
solution  or  receive  it  dn  an  artery  injection.     The  final  salt  content 
of  hams  varies  from  3  to  6  percent ,     Corned  beeif  that  has  been  salt- 
cured  usually  has  a  6,25  percent  salt  content;  bacon  has  2^25%,  and 
frankfurters,  2  to  4  percent.    Another  way  of  tr^ting  meat  and  fish 

r 


with  salt  is  first  to  salt  the  product,  then  press  and  dry  it.  With 

goc 


modem  cold  storage,  the  primary  objective  of  curing  is  to  secure  good 


color  and  flavor. 


^  The  slow  fermentation  of  cheese  would  not  be  possible  without 

salt  to  check  the  growth  of  microorganisms,  except  those  responsible 
\    ^    tor  flavor  and  the  breakdown  c 

ythe  curd  of  the  cheese  for  flavor.     It  also  aids  in  hardening,  shrink- 
/  ing,  and  wl 


and  the  breakdown  of  fats  and  proteins.     Salt  is  mixed  with 
the  cheese  for  flavor.     It  also  aids  in  hardening,  shrink- 
hey  removing,  which  produces  a^d^sfrable  texture.    Also,  salfe^ 


is  still  used  in  butter,  although  fhe  main  function  is  as  a  seasoning 
gather  than  an  antimicrobial  agent.     In  baking,  salt  is 'employed  for 
bo^th^l^t^^  properties  and  its  ability  to  control  f erment^tJlWl^ 

^    It  retard!  and  regulates  alcoholic  fermentation"  in  bread  tq^^^lev^^ 
finer  quality  product,    Joo  little  salt' will  result"  in  bread^ith  a 
poor  t^exture  and  flat  taste,  \  . 

In  the  future,  salt  will  continue  to  be  used  foif  seasoni-figs  and\ 
foi  f emientaBion  control,  ^JJowever,  much  of  its  use  as  a-pr65€rvatiy^ 

/  '  ^       '  •         '      ^  y  ' 

will  be  shifted  to  refrigeration,^  ■ — . 

Sugars 

^  Sugars  are  useS'in^t-he  manufacturing  of  jellies,  jams,  preserves, 
marmalades,  molasses,  honey, 'maple  syrup,-  fruit  syrups,  liqtiid  sugar, 
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condensed  mlJJc,  sweet  pickles, -.candy,  grape  juice  concentra^e^and  other 
itepisT    Sugar,  presetvation  is  accomplished  by  concentration.  Either 
water  is  reinp;^ed  by  evaporation,  as  in  the  cases  of  juice  concentrates 
and  purees,^  or  by  the  addition  of  sugar,  in  the  cases  of  jelly,  jam, 


preserves,  etc.    Sugar  aids  in  tTie  preservation  when  ijt  reaches  a 
cpi^centijAt±on  of  40  percent  or  more-.    The  high  osmotic  pressure  of 
sugax  creates  conditj-ons  that  are  unfavorable  to  the  growth  ^and  repro- 
duction of  most  secies  of  bacteria,  yeasts,  and  molds.    However,  if 
osmophilic  organisms — those  capable  of  growing  under  conditions  of  low 
water  content  and  high  dry  matter — are  present,  spoilage  may  still 

iY.    Generally,  yeasts  and  molds  are  more  tolerant  of  high  sugai^ 
C9nd,il>^^Ss^han  bacteria. 

Sugar  as  a  preservative  is  used  mainly  with  fruit*,  particularly 


sefj^^^uits^    Apples T_ crabapples^  apricots,  plums,,  most  edible  b'erri-es-^ 
peaches^^^pears^^jie^^  red  and  black  currarvts,  gra^es^^ 

^c^j^^ou^jk^  oranges,    guavas,  figs  and  pineapples  are  a  few  examples. 

io,s.e-pxoducts  preserved  by  the  addition  of  sugar  are  very  much  alike. 
Their  -individual  jih^tfacters  depjgnd^on  the  kind  of  fruit  used,  the  way^lTt 

It  ingredients  in  the  mix^"'^^  j-  ^ 


v^ruit,  p^eetlxT,  acid^ 
ellied  fruit  product.  The 
f  the  pectin,  acid 
addjed^i^^if£ormatioi>  on 


smoke,  salt,  and  sugar  pjreserVatiori  .<lomes  principally  from  Borgettcjn^^lo . ) 


c 
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Frje^ze  Drying:    So  Far  Only  a  "limited  Commercial  Success 

?reeze  drying  has  been  used  for  preserving  biological  specimens 
)r  some  time.    In  World  War  tl,  the  method  was  used  for  blood  plasma, 
and  iji  195D,  the  military  first  applied  freeze  drying  to^^b^ds.  Today, 
freeze  drying  is  widely  used  for  drugs,  sera  and  vaccines,  bj-ological 
^tandar(J^  vitamins,  hormones,  and  other  pharmaceuticals,  as  well  as  ^ 
for  instant  coffee  and  tea,  fruit  juices  and  concentrates,  and  sea 
products  (Rey,  57)  V  ^ 

Freeze  drying,  also  car|.ed  lyophilizatlon,  is  a  two  step  operation/ 
in  which  material  is  first  fr6^n  hard  to  a  low  temperature  and  then 
dried  from  th^  frozen  state  by  extra^tln^the  frozen  solvent.  (Rey ,^7) 
In  other  words,  freeze  drying  directly  transfers  the  water  in  the 
frozen  product  from  a  solid  state  to  a  vapor  state,  by-passing  the 
liquid  phase.    Usually  this  operation  is  performed  under  vacuum 


high  diffusion,  although  atiiiio^spheric  freeze  drying^i^^^-af^    b  e  ingles  ear  ched. 
(Holdsworth,  43)    The  temperature  of  the  ^bdljaajlpn* ^one  for  d 
material  being  freeze  dried  is  heLi  "^oeJ^vT^tiie  triple  point  temperature 
of  the  liquid  in  the  mater i^^^  Once  the  product  is  dried,,  it  is  re- 


moved from  the-^vScmmTtf^amb er  to  a  low-moisture  packaging  room  where 
it  is  packaged  (often  in  nitrogen  or  under  vacuum  conditions")  in  biilk 
,6r  in  smaller  packages  ready  for  the -constuner . 

Freeze  frying  has -.potential  because  it  produces  the  highest 
quality  product  obt^nable  by  any  drying  m.ethod;  but  freeze  dried 
ptoduets  are  generally  poorer  tfr&n  frp^en  or  canned  foods  (Becausiie 


r  - 


214 


the  foods  are  dried,  Bird  (11)  thinks  it  is  fairer  to  compare  freeze 
dried  products  to  other  dehydrated  products,  rather  than  to/frozen^or 
canned  items.) 

There  are  numerous  reasons  why  freeze  dried  products  are  of 
higher  quality  than  other  dried  products.    First,  one  of  the  major 
benefits  of  freeze  drying  for  many  foodstuff s  is  the  relatively  good 
retention  of  volatile  flavor  and  aroma.  (King, 47)    However,  due  to  high 
vacuum  processing,  there  c^  be  a  large  loss  in  volatiles  during 
freeze -drying.    One  researcher  found  a  75  percent  loss  in  freeze  dried 
carrotp,  compared  to  a  50-pircent  loss  in  caniled  carrots.  However, 
he  felt  that  freeze  drying  methods  could  be  found  which  would  solve 
the  problem.  (Henriok,  37)    Despite  losses,  other  methods  of  dehydra- 
tiotvare,  as  a  rule,  inferior  to  freeze  drying  in  this  respect.   (King, 47) 

Important  reactions  that  lower  the  quality  of  food  products  are 
nonenzymatic  or  Maillard  browning  reactions.    The  deterioration  produces 
color  ch^Age  (usually  to  brown)  in  the  product,  off-flavors,  and  in 
some  ca^es,Mj^  loss  of  ntftritional  valnel  since  lysine  and  -ascorbic, 
^acid,  for  examples,  participate  in  these  reactions.    The  reactions  are 
kept  to  a  minimum  during  freeze  dryiilg  for  several  reasons.  First, 
.in  freeze  drying  where  the  dehydration  process  is  carried  out  at  low 
temperatures,  the  amount  of  degradation  for  a  giv6n  amount  of. water 
removal  should  be  less  than-  in  a  product  dried  at  a  higher  temperature. .  ^ 
In  addition  to  the  Jow.  temperatures  used,  one  of  the  greatest  benefits 
of  freeze 'dryingis  that  it  avoids  browning  those  substances  which 
show^^^ak  browning  rate  et  intermediate  moigture  levels  due  to 
rel^t^ely  rapid  transition  from  a  fully  hydrated  cpjiditiQn  to  a  low 
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moisture  condition  as  the  ice  front  passes  any  particular  point  within 
the  substances  being  dried.   (King,  47)    Also,  lower  moisture  Contents 


usually  retard  browning.    Freeze  dried  foods  are  dehydrated  to  water 
contents  below  2  percent  then  packaged  in  impermeable  containers.  This 
reduces  the  likelihood  of  significant  deterioration  in  the  product.  ^ 
(Greig,33)  ' 
•         One  of  the  foremost  advantages  of  freeze  drying  particulate 
foodstuffs  is  that  the  ice  structure  minimizes  shrinkage,  .thus  creating 
a  porc^sity  which  eases  vapor  escape  and  enables  rapid  and  nearly  com- 
plete rehydration  when  w^ter  is  added  to  the  substance  at  a  later  time\ 

Unfortunately,  freeze  drying,  although  it  has  produced  high 
quality  products,  also  has  its  problems.    First, ^  it  is  expensive, 
(See  Table  3.)    Freeze  drying  costs  anywhere  frqm  two  to  ten  times 
^  the  amount  of  other  drying  methods.    Howeyef,  if  the  freeze  dried 
^'product  is  greatly  superior  to  products  dried  by  other  methods,  the 
consumer  nj^iyt^cept  the  higher  price,  as  he  did  in^  the^  case.of  freeze 
dried  toffee*   (Karel,  44)  * 

But  the  co^st  of  operatiorf  is  not  the  only  problem  plaguing  the 

*' 

'   freeze  drying  industry.,  Lipid,  or  fat,  oxidation  is  another  major 

.  « 

problem.     It  is  a'  deteriorative  reaction  which  is  particularly 
connnon  ip  freeze*  dried  foods  because  of  their  very  large  internal 
surface  areas.    TJie  reaction  is  one  between  oxygen  and  lipid  substance^' 
present  in  the  freeze  dried  foodstuff.    This  reaction  ofteft  produces  a 
product  with  an  off-flavor  or  rancid  tastes.    Therefore  it  is  extr^i^ely 
^necessary* to  remove  oxygen  completely  prior  to  packaging  many  foodstuffs, 
as** well  as  to**  use  oxygen- impermeable  packaging  materials.  (King,  47,) 


r 
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Table  3  ^ 
Cost  of  Various  Drying  Operations 

Source  1 


Source  2 


Approx.  Cost  (?/lb         Total  Drying  Cost, 

C/lb  dry  solids 


Air 

Drum 

Spray 

Foam-mat 

V^acuum-puf  f 

Freeze  drying 


1-0-1.5 

0.9-1.0 

0.7-1.5 

2.^3-3.0 

3.0-4.0^ 

5.0-10.0 


2 
2 

4- 
6 
8 
15 


All  these  factors  .increase  the  cost  of  production.    The  use  of  hydro- 
gen and  palladium  catalysts  as  oxygen  sc;avengers  has  bejen  proposed^ 
but  the  expense  and  <^omp],exity  of  such  an  approach  are  discouraging.  - 
(Bishov  et^  al • >  14)    Also,  the, often  fragile  product  must  be  protected 
against  attrition.,    If  mechanical  protection  is  not  afforded  to  freeze- 
dried  particulate  matter  during  handling  and  distributing,  the  product 
may  be  reduced  to  crumbs.    Usually  the  protection  comes  from  the 
packaging  material.  * 

The  final  problem  involves  texture  changes  following  processing. 
Texture  deterioration  is  one  of  the  major  defects  in  freeze-dried 
materials.    Associated  with  this  defect  is  decreased  water-holding  • 
capacity,  wl^ca  results  in  loss  of  "juiciness."    Therefore  the  pro- 
duct  has  a  tough  and  "woody"  text^ure.     (Greig,  33)    An  increased 
aggregaiiipn  of  cellulose  causes  these  clianges  in"  fruits  ^and  vegetables. 
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as  an  increased  aggregation  of  proteins  causes  similar  changes  iji  foods 
derived  from  the  muscle  tissue  of  animals  (Grei^i  33)    This  problem  has 
been  partially* solved  for  meats  by  adding  proteolytic  enzymes  to  the 
rehydration  water.    However,  tender ization  is  not  always  even.  Some- 
times  the  meat  remains  too  tough  and  other  times  it  becomes  too  soft. 
(Bishov  et^  al^*,  14)  .     ^  ' 

A  series  of  palatability  tests  were  made  by  th^  United  States 
Department  of  Agriculature  in  the  early  1960 's.    They  compared  freeze 

.  dried  products  with  comparable  canned  or  frozen  products  on  the  retail 
market.    The  results  showed  that  the  comparison  meats  were  generally 
superior  to  those  th'at  were  freeze  dried ^  The  biggest  weakness  with  the 
freeze  dried  products  was  in  flavor,  followed  by  inferior  appearance 
and  lack  of  tenderness.    Many  freeze  dried  foods  were  considered  tough, ^ 
f  and  probably  some  of  this  resulted  from  incompl^e'  rehydration.    Ten  of 

»^the  twenty  meats  tested  were  comparable  in  palatability  with  their 
counterpart  products;  two  freeze  dried  soups  were  superior,  the  other 
eight  products  were  inferior.    None  of  the. freeze  dried  meats  rated 
an  "unacceptable"  score,  although  some  received  low  ratings.    But  they 
may  still  have  good  commercial  possibilities  for  uses  in  which  they 
would  be  mixed  with  other  ingredients  that  may  cover  up  lack  of  flavor 
or  off-flavor.  (Bird,  13) 

The  major  barriers,  then,  to  large-scale  applications  of  freeze  * 

drying  have  been  the  cost,  .the  shelf-life  of  fopds  tlfat  are  susceptible 

t, 

to  oxidation,  and  tlie  loss  of  juiciness  in  food  derived  from  animal  , 
tissue  (Karel,  44)                                                  ,  . 
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Microwaves  and  Freeze  Drying 

Comparatively  rapid  rates  of  freeze  drying  wou-H  be  possible  if 
heat  could  sbqehow  be  supplied  to  the  sublimation  front  fast  enough  to 
maintain  the  maximum  allow^le  temperature- while  a  very  low  pressure  is 
maintained  in  the  drying  chamber.    Microwave  heating  offers  the  possi- 
bility of  delivering  the  sublimation  heat  directly  to  the  sublimation 
zone,  thereby  eliminating  the  problems  of  conducting  heat  from  the  /- 
surface  of  the  material  being  dried.    Becausi5  microwave  pnergy  quickly 
dissipat^,  it  generates  heat  in  a  region  of  a  high  loss  factor.  Water 
has  a  much  higher  loss  factor  than  the  values  for  dried  foods.  Hf 
microwave  energy  could  be  dissipated  rapidly  enough  in  the  frozen  core  ^< 
of  a  food  undergoing  freeze  drying,  it  might  be  possible  to  achieve  the 
ideal  combination  of  a  very  high  internal  mass  transfer  coefficient 
from  low  pressure  and  a  maximum  allowable  water  vapor  partial  pressure 
difference  driving  force,  corresponding  to  the  maximum  allowable  tempera- 
ture  of  the  sublimation  front.  (King,  47)    Despite  the  potential,  so 
far  microwave  energy  has  not  been  successful  foj  use  i^  freeze  drying 
for  Several  reasons.    First,  energy  in  the  form  of  microwaves  is  very 
expensive.    Second,  there  is  the  problem  of  glow  discharge  because  of 
the  ionization  of  gases  in  the  chamber.    Third,  microwave  freeze  drying 
is  very  difficult  to  control.    Localized  melting  produces  a  rapid  chain 
reaction  that  results  in  "runaway"  overheating.    Finally,  economical 
microwave  equipment  suitable  for  fxceze  drying  on  a  large  cofitinuous 
scale  is  not  yet  made  a:vai^lable.    In  vievjLof .;^11  theso  limitations, 
microwave  freere  drying  is  at  present  only  a  possibility  of  the  future. 
(Karel,  44) 
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Freeze  Drying  Mineral  Solvents 

Up  tt)  this  point,  the  discussion  has  centered  on  freeze  drying- 
aqueous^  solutions,  but  it  should  b6  mentioned  that  the  us«  of  CO^  as  a 
mineral  solvent  has  been  examined  by  the  Nestle  CoBq)any.    Nestles  has 
designed  and  built  several  installations  for  experimenting,  with  the 
method— the  latest  of  which  is  of  industrial  size.    Sieveral  patents 
have  been  issued  to  Nestle  that  include  the  following  two  operations: 
extraction  of  coffee  and  tea  aromas  by  liquid  CO^  at  +20  C,  stripping 
of  coffee  and  tea  aromas  by  hot  CO^  gas  followed  by  condensation  of 
the  gas,  and  concentration  of  the  aromatic  solution.    Nestle  feels  that 
the  use  of  carbon  dioxide  as  a  solvent  in  the  food  industry  is  just 
beginning,  and  they  are  fairly  confident  that  it  will  find  numerous  and 
important  applications.  (Rey,  57) 

The  Status  of  Industrial  ^plication 

In  the  early  sixties,  a  great  deal  of  money  was  spent  on  freeze 
drying  systems  by  much  of  the  food  industry.    Most  of  the  experiences 
were  unsatisfactory,  at  best:    the  product  and  process  failed  ^to  live  up 
tu  expectations.    As  a  result,  many  potential  manufacturers  became 
totally  disenchanted  with  freeze  drying.  (Longmore,  50)    Since  then, 
however,  the  industry  has  learned  more  about  the  method  and  now  a 
better  and  more  uniform  product  is  possible.    The  recent  and  rapid 
success  of  freeze  dried  coffee  attests  strongly  to  the  fact  that  freeze  ^ 
drying  has  indeed  arrived  as  a  reliable  process,  yielding  to  a  high 
quality  dehydrated  product  which  is  attractive  to  the  consumer.  QCing,  47) 
In  fact,  freeze  dried  coffee  accounted  for  20  percent  of  the  total 
instant  coffee  sales  in  the  United  States  in  1969  and  28„ percent  in  1970. 
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It  has  been  suggested  that  traditionally  spray-dried  instant  coffee 

will  be  entirely  replaced  by  that  of  freeze  dried  and  aggl<Haerated  instant 

coffees.  (Karel,  44) 

Application  of  freeze  drying  to  other  products  has  been  relatively 
slow,  with  a  few  exceptions.    Eggs  are  being  freeze  dried  on  a  large 
scale  by  Affined  Foods  in  Great  Britain.    This  product  has  been  competi- 
tive with  frozen  and  spray-dried  eggs  for  bakery  use.    In  other  plants 
in  Europe,  fruits  and  vegetables  are  being  freeze  dried  for  baby  foods 
and  soups.    Some  dairy  products  are  also  being  freeze  dried.  (Spicer,  61) 
In  Europe  aud  Latin  America,  new  plants  are  on  stream  for  production  of 
ofange  juice,  as  well  as  coffee. 

In  the  United  States,  besides  the  expanding  freeze  <lried  -coffee 
markets,  most  freeze  drying  activity  seemed  to  be  aimed  at  the  institu- 
tional market  and  the  governmental  agencies,  including  the  military. 
A  spectacular  development  in  terms  of  publicity  has  been. the  use  of 
freeze  dried  iijgms  in  space  diets.    The  majority  of  entrees  used  on 
the  Apolll5  leiiglits  were  freeze  dried.    The  menu  for  the  Skylab  Space  • 
Research  Program  uses  sixty-eight  foods,  twenty-two  of  which  are  • 
freeze  dried.  (Karel,  44).    The  freeze  drying  industry,  of  today  owes 
a  great  debt  to  the  Engiiteering  Command  of  the  Aimed  Forces  for  both 
its  initial  and  continuing  development .and  testing  program^.  Aside 
from  developing  freeze  dried  foods  for  space  rations,  they  also  use 

freeze  dried  items  for  emergency  rations,  combat  foods,  and,  occasional- 

,  ft 

ly,  as  regular  mess  items.    Because  these  items  are  light  and  require 
no^ refrigeration,  the  Armed  Forces  buy  them  in  large  quantities  for 
the  special  uses  already  mentioned.  (Bird,  12)  • 

/  . 
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Another  small,  but  growing  use  for  fireeze  dried  foods  is  as 
"backpack"  rations  for  hikers,  mountaija  climbers,  smd  other  civilian 
consumers  des.iring  the  "instant  reconstitution"  and  stability  of 
freeze  dried  foods.    At  least  sixicompanies  are  producing  these  special- 
use  foods  which  include  various,  meat  and  fish  items  (beef,  chicken, 
turkey,  pork,  tuna),  a  variety  of  salads,  vegetables  (including  beans, 
corny^jid^mu^hroon^     soups,  and  fi^its.  (Karel,44)    Some^dry  soups 
and  prepared  dishes  have  been  produced  on  an  industrial  scale  since 
1959,  with  cooked  chicken  meat  being  the  largest  single  meat  item 
freeze  dried.    (Bishov  e£  ai. ,  14) 

Probably  the  re -manufacturing  market  is  the  most  likely  outlet 
for  freeze  dried  items  for  the  next  few  years.    In  1965,  it  absorbed 
more  freeze  dried  foods  than  any  other  outlet.    Most  freeze  dried  foods 
going  through  tHis  intermediate  stage  market  will  be  blended  with  non- 
freeze  dried  items  to  make  soups,  stews,  puddings,  prepared  |Seals, 
desserts,  cereals,  and  may.  other  products ,  (Bird,  12)  ^  ^ 

Still  m  the  experimental  stages  are  the  following  products:  egg 
albumen,  whrch'  is  beting  freeze  dried  in  an  atmospheric  fluidized  bed 
(Maleck  et  al.,54-);  tropical  frtfil:  juices  (guava,  mango,  passion  fruit, 
and  pineapple),  which  alte  being  vacuum-puff  freeze  dried  (Moy,  55); 
orange  and  guava  juices,  which,  are'^eing  conventionally  freeze  dried 
(Fox  arid  Camero,,29);    and  freeze  dried  meat  which  will  be  added  to 
fermented  dry  sausage  (Lu  and  Townsend,  51) .    All  of  these  products 
have  be^jx^uccess fully  produced  in  a  lab,  and  more  research  is  underway. 

Conclusion 

Thus  far  coffee  is  the  only  freeze  dried  item  that  has  had 
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connnercial  success,  although  other  freeze  dried  products  appear  on  the 
marlcet  from  time  to  time.    The  widespread  use  of  freeze  dried  items 
other  than  coffee  has  yet  to  be  realized.    Still,  freeze  dried  products 
are  considered  high  quality  foods.    Because  they  are  processed  under 
mild  conditions,  they  retain  the  aroma,  and  they  do  not  shrink  like 
other  products  that  are  concentrated  or  processed  by  the  diffusion  of 
soluble  components.  (Holdsworth,  43)    In  spite  of  these  characteristics, 
the  problem  of  maintaining  a  uniform  and  reliable  high-quality  product 
in  freeze  drying  is  an  important  challenge  which  has  not  yet  been  met 
in  a  vrfiolly  satisfactory  fashion.    Researchers  are  still  working  on  how 
to  avoid  uneven  drying,  how  to  have  as  high  rate  of  freeze  drying  as 
possible  without  product  spoilage,  and  how  to  recognize  promptly  the 
endpoint  of  drying.  (King,  47)^ 

» 
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Irradiation  as  a  Food  Preservation  Method 

Introduction 

Irradiation,  the  processing  of  foods  by  radiation,  is  good  for 
preserving  foods  suQh  as  oranges,  strawberries,  fish,  potatoes,  and 
other  vegetables  that  are  high  in  moisture  content  and  very  susceptible 
to  rapid  bacterial  decomposition,   (Bernarde,  8)    When  radiation  speeds 
through  foo^,  it  ionizes  some  of  the  atdmB>ln  its  path  and  alters  some 
of  the  vital  macromolecules  in  th&-ft^«fl  system;     This  destroys  bacteria 
and  other  microorganisms,  but  thel'food  itself  suffers  no  harmful 
effects.    Although  some  vitamins  are  lost  at  higher  radiation  doses, 
the  food  is  not  made  radioactive,  and  with  low  doses'  of  radiation  there 
is  less  loss  of  vitamins  than  in  canning,  freezing,  or  drying •  (Urrows, 
65)    Radiation  has  also  been  used  in  food  systems  to  destroy  insects 
and  parasites,  to   cblay  spoilage  due  to  senescence  in  fruits  and  ^ 
vegetables,  to  delay  ripening . in' green  bananas,  and  to  inhiflt 
sprouting  in  potatoes. 

Radition  from  cobalt  60  or  cesium  137  is  usually  applied  in  one 
of^two  dosages,  radurization  or  radappertization.    Radurization  uses 
low  dosages  cff  radiation,  (between  200,000  and  SOOjjOOO  rads)  which  do 
not  kill  the  bacteria,  but  rather  reduce  the  bacteria  level  so  that 

food  will  not  spoil  for  an  extended  period.    Furthermore,  it  does  not 

? 

alter^the^ taste,  odoy,  or^ cooking  qualities  of  the  food.    Oranges  and 
potatoes  irradiated  with  these  dosages  were  free  from  spoilage  for  two 
months  when  stored  at  45  F.  (Bernarde,  8) 

Radappertization,  on  the  other  hand,  uses  higherTlevels ,  usually  2 
to  4^5  millirads.     The  Armed  Forces,  who  are  interested  in  preserving 
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food  indefinitely,  without  refrigeration',  are  investigating 
radappartization  as  a  method  for  preserving  combat  rations,.  Their 
main  interests  are  beef,  ham,  pork,  and  chicken  that  has  already 
been  cooked  or  smoked.   (Pl^er,  66)    The  Atomic  Energy  Connnission, 
with  more  diverse  interests,  such  as  fruits,  vegetables,  finned  fish, 
shellfish,  and  wheat,  is  also  investigating  the  process  which  they 
feel  will  benefit  the  civilian  consumer.'   The  goal  of  both  the  Armed 
Forces  and  the  AEC  is  to  bring  the  techniques  of  irradiation  to  the 
point  of  technological  and  economical  feasibility  where  private 
industry  can  apply  them  conmiercially .   (Urrows>  65) 

Although  radiation-processed  foods  aren't  for  sale  in  the  United 
States  at  the  present  time,  research  and  testing  involving  thousands 
of  human  volunteers,  will  no  doubt  hasten  the  acceptance  of  irradiated 
products  by  the  Food  and  Drug  administration.   (Urrows,  65)  The 
volunteers,  which  included^prof essional  tasters,  scientists, 
technicians,  representatives  of  government^ and  industry,  soldiers, 
sailors,  and  airmen,  all  agreed  that  properly  processed  irradiated 
foods  were  acceptable .  t^5- them.   (Pizer,  66) 

Under  the  Food,  Drug,  and  Cosmetic  Act  of  1958,  ionizing  radiation 
was  defined  as  a  food  additi^?e.    Accordingly,  it  must  be  shown  to  be 
safe  for  its  intended  use  before  it  can  be  certified.   (Bernards,  8) 
Extensive  testing  has  been  undertaken  to  learn  the  effects  of  radiation 
on  food  wholesoineness.     This  testing  program  consists  of  five  parts. 
The  first  part  is  a  two-year  animal  feeding  study  to  determine  if 
long-term  consumption  could  result  in  a  chronic  toxicity.  Secondly, 
comparative  studies  between  heat  and  radiation-processed  foods  are 
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^ngconducted  to  determine  the  effect  radiation  has  on  nutrients. 
A  carcinogenicity  experimEnH  is  being  performed  to  see  if  consiimption 
of  radiation-processed  food  will  produce  tiimors  in  animals.  Fourthly, 
blood  and  tissue  enz3mie  research  is  being  conducted  to  see  if  the 

■M- 

experimental  animal's  metabolism  is^dllrered.    Finally,  histopathological 
studies  are  being  made  on  post-mortem  tisaues  of  experimental  animals 
that  have  been  fed  irradiated  food  for  a  long  period  of  time.  (Urrows, 
65)    If  a  radiation-processed  food  passes  all  these  tests,  then  the 
FDA  will  be  petitioned  to  certify 'it.*    If  the  product  is  a  meat 
product,  both  the  FDA  and  the  Meat  Inspection  Division  of  USDA  must 
approve  it.  (Urrows,  65) 

In  1966,  the  FDA  cautiously  certified  irradiated  canned  bacon, 
white  potatoes,  wheat,  and  wheat  flour  as  s^fe  for  human  consumption. 
However,  in  X968,  they  rescinded  certification  for  bacon  to  await 
results  of  new  feeding  tests.    White  potatoes  are  still  irradiated  to 
inhibit  sprouting.    Wheat  and  wHeat  products  are  irradiated  to  eliminate 
insects  and  their  eggs.    At  the  present  time  th6se  are  the  only 
instances  in  which  the  FDA  permits  food  irradiation.    But  the  USSR, 
"Vhich  is  usually  very  conservative  in  its  approval  of  foo*d  additives,- 
allows  unrestricted  use  of  irradiated  fresh  fruit  and  vegetables,  ; 
dried  fruit,  grain,  and  potatoes.    The  Atomic  Energy  Authority  of  the 
United  Kingdom  reported  in  March,  1970,  that  the  Authority  had 
developed  techniques  for  bombarding  fish  and  that  it  had  imported 
frozen  meat  pet. foods  with  controlled  doses  of  cobalt  rays.  Such 
irradiated  foods  had  been  fed  to  animals  for  six  years  with  no  ill 
effects  (Bernarde,  8)    Israel  allows  the  sale  of  irradiated  potatoes 
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and  onions;  the  Dutch  allow  irradiated  ^u§hrooms ,    In  1970,  over  5C^\ 
nations  had  scientific 'and  technical  staffs  hard  at  work  developing 
radiation  preservation  methods  for  foods,   (Pizer,  66)      *  ' 

The  organoleptic  problems — alterations  in  color,  tast^,  and  odor — 
which  plagued  early  radiation  processing  attempts  h'a^ve  been  solved, 
for  the  most  part,M)y  recent  researchT  (Urr.ows,  65)    Meats,  especially, 
suffered  alteration  in  odor,  flavor,- texture  and  color,  Researchv 
found  that  these  aife  eliminated  or  substantially  reduced  by 
irradiating  at  very  low  temperatures,  by  applying  absorbents  as  odor 
scavengers;  by  ^using  spices  and  condiments  skillfully,  and  by  .   .  . 
adopting  appropriate  cooking  practices,  .  For  example,  if  meat  is 
irradiated  at  -32  to  -78  F,  off -flavors  are  markedly  reduced^  Further, 
chicken  that  has  been  precooked^ and  then  irradiated  at  -78  F  has  little 
if  any  detectable  irradiated  flavor,     O^f-flavors  and  odors  of 
irradiated  beef  have  also  been' virtually  eliminated,         ^  ♦ 

Research  is  still  continuing  into  ways  to  combine  irradiation  with 
Other  methods,'  like  heat,* to  produce  an  acceptable  products    One  such 


Study  with  shrltni^reported  that  "preservation  ^processes  based  on 

  ^  ^  V 

combination  of  lieat  treatment  apd  low-dose  irradiation  result  in  shelf- 

stable  products  for  inland  consump^on  which  can  be  transported  ove;r  /  *  • 

long  distances  without  refrigeration,,.    The  heat-radiation  combinattion 

process  with  its  likeliness  to  aseptic  canning  used  for  liquids  and  . 

semisolids  adds  a  new  dimension  to,  the  prese7:v^tion  of  fresh  foods,"       •  "^^Z 

(Savagnon  et  al,  ,  67)    Another  group  of  authoi's  recommends  the 


combination  of  dehydration  and  irradiation  for  shrimp  and  other  foods. 


However,  optimum  conditions  need'  to  be  established  for  each  individual 


process^    (Gore  £t  al . ,  68) 

Researchers  also  find  that  irradia'tion  increases  the  rate  of 
freeze  drying,  although  not  sufficiently  to  warrant  its  use  in 
commercial  freeze  dryihg  unless  very  thick  samples  are  used*  (Hatcher 
and  Sunderland*,  69)  '        .  * 

In -conclusion,  to  be  commercially  successful,  a  radiation 
preservation  method  ultimately  must  protluce  products  which  are  not  \ 
only  wholesoAe  and  .acceptable  but  ones  which  can  compete  with  other 
foods •  •  .  *  , 

•  .... 

A  writer 'for  the  AEC  suggests  that  by  1980  a  number  oJ  irradiated  ' 

foods  will  appear  on  the  supermarket  sjielf*    Although  he  dpesn't  feel 

that  irradiation  will  dominate  the  food  industry,  he  does  think  that* it 

will  become  the  preferred  way  to'  preserve  a  number  of  f bods  because  it 

♦ 

will  offer  advantages  that  other  methods  to  not  have.    Fish,  because  ' 

it  is  highly  perishable,  could  benefit  *^rom  low-dose  radiation,  *       -     ^ -l 

Radiation-pasteurization  of  shacked  soft-sHellfed  clams,  haddock,     *  I 

**  I 
flounder,  crabs,  and  shrimp  is  f^asfble  and  would  be  advantageous'  to 

*both  industry  and  consumer,  since  it  would  lengthen  refrigeration  j 

•  _  ■»  •  ' 

storage  time  and  broaden  the  market' for  ;anfrozen  jfish.    ftie  housewife 

would  no  longer  have  to  prepare  the  fresh  fjLsh  she  bought/  at'  the  store 

that  day  for  the  same  day's  dinner.    Radiation-pasteurization  also*'.  ,  '  * 

promises  to  keep.firuit,  especially  oramges,  <?herries,  and  peaches, 

I  .  ^ 

edible  longer,     (Urrows,  6*5) 

•  -  •  j        •  • 

Although  reap>6rtizatipn  will  probably  not  be  applied  immediately 

to  coimnerdial  fpods  that  spoil  easily  and  are  shipped  in  large  K 

if 


quantifies,  it  does  have  potentiajL  for  special  military  projects  and 
institutional  dse,  (Pizer,  .66) 
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Protein  Supplements 

A  recent  report  of  the  USDA  has  indicated  that  contrary  to 
previous  speculation',  food  shortages  by  1980  are  not  expect^ed  since 
new  materials  and  techniques  are  constantly  being  developed  to 
increase  'our  food  supply.     Improvement  in  production, 'processing,., 
and  marketing  have  supplied  the  U.S.  food  needs  to  date,  but  We  have 
increasingly  turned  to  substitute  products*    The  search  for 
substitutes  is  expanding  ah  knowledge  of  new  breeds  of  plants  and 
animals  and' di^f  f  erent  processing  techniques  increases.     Raw  materials 
now  al^o  come  ftom  nonagricultural  sources,  such  as  coal  or  petroleum, 
as  well  as  f^om  plants  and  animals.    These  substitutes  are  being 
developed  due  to  pressure  for  lower  cost, ' greater  utility,  and,^ 

V 

-convenience.  (Gallimore,  70J)-  , 

Total  sales  of  fabricated  food  products  were  almost  $J3^billion, 
in  1972  and  are  expected  to  exceed  $23  billion  (or  7.8  percent  of  ail 


food  sales)  by  1980.     In  this%ight-year  period,  meat  shortages  an'd 
^     rising  prices  will. accelerate  interest'  in  vegetable  protein  products 
as  substitutes  for  meat.     Sale  of  these  substitutes  are  expected  in 
the  wor.ds- of  Trauverman  (72)  "to  explode  to  $X  1/2  billion  by  1980." 
(5ee  Table.  4. )  '  *  .  *   ^    ,      "  . 

,     The  purpose  of' this^section  is  to  give  an  up-to-date  description 
of  the  technology^^concerned  *^ith  piroducing  new^  sources  of  protein.  " 
Because  .this  subject  is  so  vasC,  referenges  to  reviews  will  be  given 
for  those  who  wish  to  read  further.    The  protein  Sources -that  will  be 
dealt  with  include  soybeans.,  other'  plants,  single  cell  protein,  fish 
protein  concentrate,,  and  whey  proteins.  ^  ^.     .  -  . 
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VegetaFleVProtelns  '  ' 

Until  the  early  seventies,  the  meat  market  was  not  threatened  by 
substitutes  because  of  strong  consumer  loyalty  and  taste  preferences. 
How,  ho;srever,  the  technology  of  fabricating  foo(Js  from  vegetable 
proteins  has  improved  so  much  that  substitutes  for  meat  command 
attention 0    Also,  the  adverse  publicity  cpncerning  the  use  of  animal 
fat  in  the  diet  has  caiised^  more  people  to  consider  plant  sources. 

1 

Finally  the  lower  cost  of  vegetable  proteins  'makes  them  attractive  for 
programs  designed  to  upgrade  the  diets  of  low-income  peoplfe  in  the  U.S. 
and  abroad.    Vegetabl.e  proteins  are  prepared  for  two  general  purposes: 
(1)  a^  partial  or  complete  substitutes  for  meat  in  a  processed  item 
or  (2)  as  meat  ari|Alogs  that  resemble  meats  in  texture,  color,  and 

flavor.  /  " 

/   ,  ^ 

i.^     Protein  Itigtedients  are  sometimes  added  to  processed  "food  products 

primarily  to^impros^e  thelcr  physical  propertie^s,  rather  than  their 

nutritional/ proper ties.     Soy,  for  example, "is  added  to  baked  goods  to 

V 

retain  water,  to  whipped  dairy  products  to  stabilize  the  product,,  and 

^to  norr-fat  dry  milk  for  specific  functional  cHaracteristics,  Various 

vegetable  protein  ingredients  are  used  in  processed  meats,  to  bind 

particles  together  and  to  retain  natural  juiCes,    When 'a  processor  has 

a  chQice  of  proteins  with  functionally  similar  characteristics,  cost  . 

is  u'suali-y  the  determining  factor..    Two  prospective  changes  in  th^. 

1970  s  are  (1)  a  larger  proportion  of  prot;ein  will  be^  produced  for  - 

human  consumption  from  plant  sources,  such  as  oilseeds,  -legumej,  and 

grains;  and  (2)  more' proteins  will  be  consumed *as  ingredients  in  ' 
«^    'I  " 

.fabricated  foods.   (Gallimore,  70) 


So^.    A«  bushel  basket  of  soy  beans  contains  Impounds  of  so^'oil 

and  47  pounds  of  44.  percetvt  protein  meal.    The  defatted  soy  protein  *is 

supplied  in  .four  jnajor  types,  flour  and  grits,  concentrates,  isolates,, 

and  textured  items.    All  come  from  clean,  dehulled  soybeans,  but  they 

*  *  » * 

differ  in  protein  content,  physical  and  chemical^ properties,  food 

application,  and  price.     (See  Table  S/)-  Flour  atid  grits  are  the 

simplest  forms  and  the  lowest  in  protein.    They  are  used  for  baked 

goods  and  canned  mea,ts,  for  example.    Concentrates  are  from  60  to  7p 

percent  "^crude  projtein  and  isolates  are  from  90  to  97  percent  crAde 

Ijrotein.    These  two  are  higher  priced  than  flour  and  gritg.due  to  the 

additional  processing  costs  and  lower  yields  on  the  finiehecl  products. 

Textured  products  are  made*  from  all  three  and  are  the,  most  expensive. 

In'1970,  17  firms  were  producing  soy  prot*eins,for  human  consumption. 

Meat  analogs  l>ave  been  marketed  for  some  time,  pr}.marily*f or  those 

who  cannot  or.  prefer  not  to  eat  m^at.    Recently,  more  firms  are 

expanding  an^  promoting  these  analogs,  some  of  whibh  are^'priced 

competitively  with  meat  in  a  cost  per  .portion  served  after 'cooking, 

making  them  important  in  institutional  food  service.  * 

The  textured  protein  ^products  are  formeid  by  two  main  processes — 

extrusion  and  spinning.    The  thermoplas.t'lc  e^^usion^rocess^  tises  a" 

;    *  "  ^  .      ^  , 

50  percent  protein  content  soy  flour  as  the  starting  material.  The 
-  "  *  /,  • 

flour  is  cooked  antf'thjen  extruded  through  a  die  which  corftrols  it*s 

"  -   .  «^  '  "  \ 

size  ancf  shape.    Dry,  the  tex*tured  material  costs  27  to  45<s  p6r  pound, 

but  after  hydration  this  becomes  9  to^  15c  per  pound  meat  replacement* 

In  the  spinning  process,  isolated  soy  protein  is  dissolved  in  ah 

ajkaline  medium  and  passed  through  a  apitineret  to.  form  fibers  which 
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are  then  coagulated  in  an  sfcidic  bath.    The  coagulated  fibers  are  then 
stretched  by  ,a  series  of  rollers  revolving  at  increasing  speeds*  The 
bundles  of  fibers  are  held  together  with  edible  binders  and  treated 
with  oth^r  ingredients*  such  as  colors,  flavors,,  seasonings,  and 
supplemeiitarjr  nutrients  to  produce  slices,  cubes,  bits  or  granules 
which  may  simulate  beef ,  bacon,  ham,  chicken  or  other  meats*  The 
price  of  these  'products  per  pound  ranges  from  50  to  '80<i  on  approximately- 
a  to-percent  ihoistute  basis.  '  (Horan  and  Burk^t,  73), 

As  of  1971, , products  made  by^the  spinning  process  are  finding 

greater  acceptance  a^  meat  replacements;  whereas  the  thermoplastic 

'  -  .  '*  - 

extruded  products  are  Mostly-- used  in  combination  with  meat*  (Horan 

and  Burket,  73) 

, Other  plaftt  proteins*     Soy,  although  the  most  popular  plant 
protein,  j.^  not  the  tonly  one  on  the  market.    Cottonseed  protein  has 
recently  become  cojwnercially  available  as  a  65r-percent  protein  flour, 
\     and  isolates  of  this  protein  should  be  on  sale  in  the  near  future* 
Peanut  flour,  with  about  57-percent  protein,  could  be  another  source 
of  High  quality  protein  concentrate,  and  successful  oat  and  cornr 
protein  concentrates  have  been  ma'de  by  U.S.D.A.  researchers*  ^ 

,    '  Concentrat.es  from  sunflower  seeds,  coconS^,  and  ropeseed  have  also 

,  / 

been  successfully  'produced  by  scientists  in  differ  parts  of  the  world. 

One  example  of  a  low-cost,  high-protein,  grain-based  food 
product       be  used  for  mass  consumption  in  both  developed  and  developing 
countries  is  Golden  Elbow  Macaroni.    Made  of,  corn,  wheat,  and  soy 
•     flours,  it  has  been  approved  as  a  50-percent  replacement  for  meat  or 
^  meat  alternates  in  a  Class  A  Lunchc,    A  typical  serving  of  one  ounca-of 
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ground  beef  and  one  cup  of  cooked  golden  elbows  costs  8(?  while  2  ounces 
of- ground  beef  and  ooe  cup  of  regular  macaroni  costs  14^:  and.  is  not  as 
nutritious.    This  illustrates  what  can  be  gained  by  using  cereal  grains 
as  a  base  for  acceptable,  high-protein  food  products  with  reasonable 
low  cost.  ^  *  • 

i 

The  Future  of  Textured  Plant  Proteins 

In  1972,  a  U. S.D.Ac  publication  noted  that  labeling  regulations, 
standards  of, identity,  and  tastes  are  factors  that  might  limit  meat 
analog  expansion  in  the  next  five  to  ten  ye^rs.     (Gallimore,  70) 
Despite  these  obstacles,  as  protein  supply  dwindles  relative  to 
population,  the  use  of  textured  protfein  products  is  expected  to 
increase  in  order  ta  augment,  supplement,  and  extend  our  existing 
protein  sources.    A  Cornell  Study  forecasted  that  meat  extenders  and 
analogs  from Jforinulated  protein  sources  may  reach  10  percent  of  all 
domestic  meat  consumption  by  1985,  certainly  by  2dDp.    This  growtji 
would  increase  protein  ingredients  us^ed  in  the  meat  Industry  from  145 
million  pounds  per  year  to  2^45  billion  pounds  per  year  by-  1985- 
annual  growth  rate  of  19,3  percent*    The  food  industry  belie^j 
vegetable  proteins— and  textured  vegetable  proteins. in  par 
will  enjoy  a  healthy  portion  of  this  market.  *  (Lockmiller,  75) 

Althougmwork  is  continuing  to  improve  the  flavor  and  texture  of 
vegetable  proteins,  they  already  have  certain  adv^antages  because  they 
are  noncellular*    For  sample,  they  can  be  frozen  and  thawed  many 


times  with  little  change  in  texture,  flavor,  or  appearance, .and  they 
may  be  cooked  without  breaking\5o<(m  readily.  Also^  they  have  a  stor< 
liffi/pf  about  twice  their  natural  meat  counterpart  because  they  are 
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manufactured  stetilely  and  contain  no  enzymes  which  would  cause 
deterioration*    {Robinson, , 76) 

Institutions,  including  hospitals,  schools,  and  organizations  that 
must  produce  nutritious  meals  under  budget  restraints,  will  probably 
provide  the  first  major  market  for  extender-type  soy  proteins. 
Controlled  therapeutic  diets  could  use  these  foods,  which  also  provide 
a  means  of  nutritionally  standardizing  experimental  diets  for  research?^ 
Usually,  extender  foods  must.be  fortified  with  vitamins  found  in  the. 
natural  products  that  they  simulate.    Other  nutrients  can  be  added  so 
that  the  final  product  can  be  even  superior  to  the  natural  product. 
Meat  analogs  Which  contain  less  fat  than  most  animal  products,  are  also 
good  for  those  on  fat  restricted  diets,     (Robinson,  76) 

The  greatest  hinderance  to  the  acceptance  of  textured  plant  protein 
is  lack  of  education.    Any  product  suspected  of  being  a  substitute 
product  must  offer  a  definite  economic  advantage  in  order,  to  overcome 
the  Substitute  stigma^    Thus,  the  marketing  of  consumer  products  made 
from  vegetable  protein  got  a  new  impetus  in  1973  as  consumers  became 
economy-minded  regarding  protein.     Since  the  meat  shortage  and  the, rise 
in  food  prices,  more  artd  more  consumers  have  turned  to  protein  extenders 
and  substitutes  to  provide  low  cost  nutritious  meals  for  their  families. 
Although  previously  only  bacon  flavored  chips  had  achieved  commercial 
success,  ten  fbod  companies  have  introduced  new  proteift  substitutes, 
(Anonymous,  77)    These  products  include  protein  granites  with  and 
without  fibers:  special  red  meat  extenders  with  fibers;  special 
extenders  for  crabcakes,  fishcakes,  and  other  seafoods;  poultry 
extenders; 'and  meat  analogs  (ham,  chicken,  turkey,  beef,  and  corned 
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Table  4.    Current,  and  Estimated  Fabricated  Food  Markets  (1972-1980) 


1972  1976  1980 


(millions  of  $) 


uairy  suds l icuces 

847.4 

994.2 

2527.4 

oeverages 

157.3 

211.8 

273.9 

DllelCix  LOOQS 

2001.8 

2467.3 

% 

3066.1 

Prepared  desserts 

60.0 

82.0 

111.0 

Salad  dressings 

spoonable 

313.6 

370.9 

429.2 

pourable 

122.6 

172.0 

238.1 

vegeLauxe  proLem  proQucLS 

82.  0 

316.5 

1531.9 

Dietetic  foods 

39.5 

47.7 

96.0 

Prepared  cereals 

670.0 

753.0 

848.0 

CoSkies^and  crackers 

1558.0 

1686.0 

1825.0 

Cake  and  roll  mixes 

230.5 

240.6 

250.4 

Pop  tart  products 

68 

86 

109.0 

Sprft*  drinks 

5450. 0- 

7412.0 

10100.0 

Pet  foods  1^ 
I 

1304.0 

1648.0 

2081.0 

/  ■  • 

12904.4 

,15588.0 

23497.0 

Source:    Food  Technology*  1973 
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beef)  made  entirely  of  plant  proteins  to  be  used  with  or  without  real 
meat  in  casseroles^  dehydrated  products,  canned  spreads,  canned  soups, 
and  other  convenience  foods.     (Robinsort,  76) 

Several  uses  of  soy  beans  other  than  as  extenders  or  analogs, 
have  been  suggested.    These  include  Tempet,  a  fermented  soy  food  from 
the  orient;  sufu,  a  soy  bean  cheese;  and  wheat-soy  blend  (WSB) ,  a 
U^S.D.A,  designed  flour.   (Bird,  10)     Still  another  researcher  advocates 
soybeans  as  a  deep-fried  snack  food.   (Collins  and  Sanders,  78) 

It  is  hoped  that  a  great  number  of  students,  who  now  eat  thes'fe 
products  in  their  meat  patties,  chili,  hot  dogs  and  casseroles,  as 
part  of  the  school  lunch  program,  will  become  the  dedicatecLusers  of 
plant  protein  products  five  years  from  now.     In  any  case,  by  1980,  • 
textured  plant  protein  extender  will  probably  displace  a  significant  " 
quantity  of  meat  in  meat-type  foods  in  the  institutional  market, 
though  retail  markets  are  expected  to  be  slower  to  develop. 

Single  Cell  Protein  ^ 

Single  cell  protein  is  a  generic  term  for  either  crude  or<-refined 
sources  of  protein  derived  from  unicellular  ^^or^simple  multicellular 
organisms,  such  as  bacteria,  yeast,  algae,  and  fungi.    Presently,  .these 
sources  are  ^eing  developed  for  animal  feed  but  ultimately  they  will  be 
used  as  human  food<  .  ' 

However,  there  are  three  basic  problem  areas  that  must  be 
considered  in  assessing  the  potential  of  algaeTbacteria,  and  yeast  for 
food  or  feed.    First,  there  are  the  problems  associated  with  the 
organism  itself — genetic  stability,  growth  rate,  and  yields  on 

■  \ 
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substrates  of  economic  interest.     Second,  there  are  the  problems 
associated  with  production  cost  and  availability  of  subtrates,  heat 
out,  cooling  costs^,  maintenance 'of  sterility,  measures  to  avoid 
contamination  of  the  finished  product  by  pathogenic  organisms, 
harvesting  and  associated  costs,  and  costs  of  drying.    Finally  ther^ 
are  the  problems  associated  with' the  product — presence  of  endotoxin 
and  pathogenic  organisms,  protein  content,  fat  content,  amino  acid 
profile,  protein  digestibility,  biological  values,  acceptability ?rom 
flavor,  aroma,  color  and  texture  standpoints,  market  development, 
and  marketing  costs. 

'    Algae  falls  short  in  several  of  the  above  areas.     It  is 
characterized  by  poor  digestibility,  marginal  biological  Value  in 
some  species,  undesirable  aromas  and  flavors,  poor  resistance  against 
enteric  pathogens,  and  difficult  and  costly  harvesting.  Considering 
all  these  drawbacks,  ±t  seems  unlikely  that  algae  will  become  a 
significant  commercial  source  of-  protein  for  food  or  feed  in  the 
foreseeable  future.     CLipinsky  and  Litchfield,  79) 

Yeast,  on  the  other  hand,  has  had  feed' and  food  uses  for  many 
years.     (Lipinsky  and  Litchfield,  79)    It  is  an  excellent  source  of* 
high  quality  55-60  percent  (dry  basis)  protein  and  B  vitamins. 
Technology  has  developed  a  way  to  produce  yeast  from  petroleum.  The 
n-paraffin>  fraction  in  particular'  is  already  well-developed. 
(Trauvermari,  72)    tfowever,  problems  still  exist  with  regard  to  substrate 
cost  and  availability,  processing  costs  associated  with  maintaining 
sterility,,  cooking,  harvesting,  and  marketing  the  product  at  prices^ 
competitive  with  existing  plant  and  animal  proteins.     (Lipinsky  and 
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Litchfield,  79) 

Bacteria  only  recently  have  been  considered  as  protein  sources.  • 
Their  rapid  growth  rate  and  high  protein  content  with  favorable  amino 
acid  profiles  are  definite  advantages.    However,  the  possible  presence 
of  endotoxin  in  the  cells,  genetic  transformation  through  mating, 
processing  cpsts  associated  with  maintaining  sterility,  cooling, 
harvesting,  and  the  establishing  of  wholesomeness  and  safety 'to  the 
satisfaction  of  regulatory  agencies  are  all  drawbacks.     (Lipinsky  and 
Litchfield,  79) 

It  is  likely  that  microbial  protein  will  find  a  place  in  food  and 
feed  markets  of  the  future  as  a  supplement  to  existing  products'  or  as 
a  source  of  protein  for  fabricated  foods.     Its  low  cost,  wide 
availability,  and  high  nutritional  value,  will  promote  acceptance, 
but  there  will  be  many  technical  difficulties, .including  product  safety 
and  the  conservative  position  of ^ consumers  toward  new  Jood  products.' 
(Lipinsky  and  Litchf^iela,  79)    Because  it  is  not  enough  to  produce  just 
.a  good  source  of  protein  (the  product  must  also  be  "acceptable"  to  the 
consumer),  the  future  of  these  forms  of  single  cell  protein  depend  upon 
the  ingenuity  of  the  food  technologist. 

A  recent  review  of  the  uses  of  fungi  summarizes  its  possible 
contribu^tion  to  the  protean  market. 

While  ciuch  research  yet  remains  to  be  done^  methods  a2;e  row 
.     available  by  which  almost  unlimited  quantities  of  protein  can  6e 
^produced  by  culturing  funal  mycelia  submerged  in  liquid  media 
-  with  a  cheap  or  waste  carbohydrate  ^(carbon  source)  and  an 
inorganic'hitrogen  salt  (nitrogen  source).    We  may  find  that  in 
the  not  too  distant  future,  it  may  be  necessary  to  run  separate 
lines  from  kitchen  garbage  disposal  units  to  fungal, .yeast  or 
bacterial  processing  plants  where  microbial  protein  can  be  m'ade 
and  at  the  same  time,  prevent  sewage  disposal  plants  from  beitig  * 


239 


overloaded.    Processes  like  these  will  increase  the  absolute 
amount  of  protein  and  also  provide  means  of.  producing  protein 
from  materials  which  are  now  allowed  to  go  to  waste.     In  terms 
of  cost  per  pound,  it  is  Improbable  that  at  this  stage  fungal 
proteiij  could  be  produced  in  many  areas  at  a  cost  which  would 
enable  it>  to  be  competitive  with  soybean  protein'. 

Exactly  when  fungi  and  other  microbes  of  potential  will 
be  exploited  fully  as  sources  of  protein  cannot  be 'predicted. 
At  this  time  the  fungi  must  be  considered  one  of  man's  few 
remaining  relatively  unexploited  food  resources.     (Karnes,  45) 

:  X 

Fish  Prptein  Concentrate 

Most  of  the  aquatic  proteins  are  consumed  in  forms  in  which  the 
raw  material  retains  its  identity.    New  processes  and  products  that  will 
permit  and  increase  the  use  of  aquatic  protein  primarily  as  a  protein 
supplement  are  being  developed  in  widely  different  places  and  for* 
widely  different  purposes-     In  these  processes,  the  raw  material 
usually  loses  its  identity.    This  broadens  the  possibility  of  usefulness 
and  dissemination.    Although  researchers  are  attempting  to  find  better 
ways  to  preserve  "fresh"  fish  as  it  is  because  of  consumer  pi@ference, 

r 

•most  scientists  now  feel  that  an  economical  and  efficient  use  of 
aquatic  protein  can  only  be  achieved  when  raw  material  identity  is 
lost.   (Parisen,  81)     Fish  Protein  Concentrate  (FPC)  is  one  of  these ^ 
new  products. 

FPC  is  any  product  made  from  fish  in  which  the  protein  is  more 

concentrated  than  in  the  original  raw  material.    The  end  product  may 

*  '  K 

assume  a  variety  of  forms.    There  is  no  one  FPC,  but"*  instead  a  family 
of  products.    Presently,  the  term  FPC  is  generally  restricted  to  a 
solvent-extracted  product,  high  in  nutritive  value  but  not.  very 
versatile.     This  particular  one  is  covered  by  the  FDA  definition  of 
whole  protein  concentrate,  as  that  which  is  dei^ived  from  whole, 
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'  wholesome  lake  and  lakelike  species  of  fish  handled  expeditiously  and.* 

xmder  sanitary  conditions  in  accordance  with  goo'd  manufacturing  < 

practices  recognized  as  proper  for  fish  that  ate  used  in  other  forms  ' 

of  human  food.    The  additive  consists  essentially  of  a  dried  fish 

protein  processed  from  the  whole  fish  without  rembyal  of  head,  fins, 

 tail,  viscera,  or  intestinal  contents. 

For  nearly  a  _quarter  of^  a  century,  politics  delayed  the 

introduction  of^TPCTin  any  significant  quantity  in  the  United  States, 

Both  product  and  process  are  still  accepted  here  only  with 

reservation.    Because  the  FDA  designated  rFPC  as  a  direct  food 

additive,  it  is  subject  to  controls,  covering  all  food  additiv^es. 

Furthermore,  the  FDA  has  specrfi^d  that  this  product  is  for  use  only 

in  homes  and  it  may  not  be  sold  in  packages  weighing  more  than  1  pound. 

  '  » 

This  prevents  FPC  from  being' used  in  food  products  on  a  commercial 

"^cale*     In  Canada,  it  can  be  packaged  in  bulk  and  used  in  manufactured 
foods*     (Bemarde,  8)  , 

Yet  three  companies  have  powdered  FPC  products  ready  for  the 
market.    They  include  Cardinal  Proteins  LTD  in  Nova  Scotia*,  Alpine 
Marine  Protein  Industry,  Inc.,  in  Massachusetts,  and  the  Astia  Company 
of  ^Sweden.    Alpine's  Product^  _"lnstant  Protein, comes  in  half-ounce, 
packets  that  are  designed  to  be  blended  with  a  cup  of  flour.  The 
Company  claims  its  product  can  also  be  b^lended  into  mashed  yams  and 
potatoes,  com  fritters^  potato  pancakes'^  and  spaghetti  sauce. 
(Bemarde,  8)    An  experimental  demonstration  plant  was  built  with 
federal  funds  in  Aberdeern,  Washington.     It  was  designed  to  process 
seven  to  eight  tons_of  FPC  per  day.    The  product  is  being  used  for 
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experimental  purposes.  ' (Parisen,  81)      ^  ' 


At  the  present  time,  too  little  is  known  to  make^sound  predictions 
as'  to  the  success  of  various  forms  of  FPC,    However,  all  the  protein  • 
additiyes  (soy  concentrate,  cottonseed, concentrate,  skim  milk,  FPC, 
and  dried  fish)  at  their  present  state  of  development  can  be  useful 
protein  supplements        similar  order  of  cost,  and  therefore  none  that 
fall  within  reasonable 'range  should  be  ruled  out  for  further  ^xploratidn 
or  development.     FPC  at  28.8«to  53.80' per  pound  of, protein  C9uld 
compete  in  the  expanding  U.S.  market  which  requires  protein  ingredients 
iox  beverages,  breakfast  foods,'  canned  meats,  processed  meats,  and  even 
ba^ed'  goods.     Its  best  hope  lies  in  competl|(:ion  with  soy  isolates  for 
use  in  baby  foods,  baked  gopds,  and  processed  meat§.     Success  in. higher 
priced  fields  would  depend  upon  FPC's  possessing  a  neutral  ^J.avo^r  and 
suitable  functional  properties.     (Finch,  82)^ 

Whdy  as  a  Protein  gource  \ 

The  final  p*rotein  Source  that  will  be  discussed  is  whey.  For 

i 

jnany  years,  cheese  makers  just  dumped  their  whe^  in  a  stream. 
Discarding  the  whey  was  not  only  a  great  loss  of  food  (3/A  of  milk's 
nutritional  valu^) ,  but  also  a  major  source  of  water  pollution.  Now 
whey  is  recovered  by  reverse  osmosis  (also  known  as  membrane 
ultrafiltration)' before  it  becomes  waste.    Ultrafiltration  avoids 
many  of  the  deleterious  effects  of  normal  dehydration.    It^can  remgve 
up  to  ,90  percent  Of  the  wat^r  while  avoiding  thermal  and  oxidative 

degradation  of  the  product.    Vermont  cheese  niakers  novf  recover  $1.4 

*  *  / 
million  worth  of  whey.    This  recovered^j^ey  protein  can  be  used  in 
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bread,  processed  cheese,  sherbert,  candy,  and  many^ther  products. 
When  mixed  with  skinmied  milk,  it  dan  be  used  as  an  infant  formulas 
Although  reverse  osmosife  can  ;Concentrate  the  solids,  it  cannot  dry 
the  product.'  However, , this  concentration  greatly  reduces  the  load 
OB  spray  dryers.     (Porter  and  Michaels,  83) 

It  is  believed*  that  whey  ijro4:ein  can  be  marketed  as  a  high  protein 
food  supplement  for  about  25c  per  pound.    Furthermore,  it  is  estimated 
that  this  reclaimed  protein  could  enrich  the  protein  diets  of  20 
million 'people.     (Porter  and  Michaels,  83)  '  ' 

ApplicationSv  of  Microwave  Energy  •  '  . 

Any -sutstance  containing  free  pola«r  molecules  is  affected  by 
microwave  -energy.    Water  is  polar  and  it  is  distributed  Jairly 
untformly  in  foods.'    Therefore,  it  is  possible- to  he^t  foods  with 
mici;owaye  energy.    When  a  food*  is  subj^ected  to  microwave  energy  the 
raridoMy-oriented  water 'molecules  align  themselves  with  the, 
^electromagnetic  field.    Mici;owaves  are  a  rapidly  changing  electro-  -» 
magnetic  field  in  which  the"  polar  molecules  rotate  around  their'axis 
millions  of'.tjirfes  per  secnd  and  thereby  create  firict?lson  which  results 
in  heat.     (Tape,  84)  ' 

In  1964,  practical  contiguous  microwave  ovens  with  high  power.ed 
generating  tCib^s  were  made  avail^^Ble  to  the  foofi  inddstry,  and  with 

industrial  scale  iofcd. processing  applications  ia- sight,  interest  in 
•  ♦  » 

^  -  —  '  * 

microwave  energy ^mounted.    Thus  far,  perhaps  the  two  most  successful 
'uses  or  mi<;rovaves"h^ve  been  finish-drying  potato  chips  and  cooking 
chickens.    The  most  important  factor  in  potato  chipj sales  is  color, 
vfith  the  light'^colored  chip  being  preferred.    The  color  is  the  result 
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of  non^nzymatic  browning  bej:ween  aminQ  acids  and  reducing  sugars  • 
Frying/  in  hot  fat  with  hot  air  or  infra-red  drying*  a'ccelerates 
browning.    Microwave  drying  allows  the  use *of  a^ high  content 
reducing  sugar  potato.    The  chip  processed  with  microwave  energy 
.and  hot  \air  also  has  a  longer  shelf-life  tha^j.the  finish-fried  chip, 
'{Dfecareul  85)     In  1965,  there  jwere  24  finish-dryers  using  microwaves 
for  potato^  chips.  ^  By  1975,  the  estimate  is  that  127  dryers  will  be 
in  tifee,   (Tabe,  84)  » 

.As  for  c^icketn,  the  largest  single  industrial  installation  cooks 

20,000  pounds  O^f'^it  in  eight  hours  using  a  combination  of  steam  and 

I  '  - 

micrbwaves,    Th^  chicken  is  breaded  after  cooking,  frozen,  and 

packaged  for  distribution.   (Hall,  34) 

Other  commercial  uses'  of  the  microwave  include  two  processes  for 

producing  donuts  (Schiffman  et  al.,  86);  the  p^reparation  of  pasta  for 

dry  soup  mixes  (Maurer  et^  al.  ,  87)  ;  and  the  continuous  baking  of 

^  \  . 

bread  utilizing  microwave  er^ergy  to  replace  the  conventional  thermal 

•  '\. 
baking  prpcess  (Anopymous,!  88).    The  advant-ages  of  these  methods  over 

conventional  processes  include,  to  name  a  few,  reduced  costs,  better 

-        .  i 

product  quality,  and  savings  in  equipment,,  space  and  processing  time. 

Microwaves  have  alsd"  been  used  successfully  to  open  oysters.  This 
•        •  , 

again  decreases  man  {)ower  requirements,  as  well  as  the  need  for 
•skilled  labor.   (Decareau,  85)  < 

Witl>  microwave  processing  currently  ^in<the  spotlight,"  everyone 
'is  wondering  whether  his  prodiJ^ct  can  be  produced  faster  or  cheaper. 
The  number  of  potential  applications  ia  almost 'limitless  and  one  is 
, tempted  to  try  eVery -process  and  pass  every^^ggested  product  through 


whatever  equipment  is  at*hiand^    However,  one  cannot' buy  a  piece  of 
microwave  hardware  off  the  shelf/ start  putting  the  product  through 
it,  and  expect  t5  achieve  commercial  success.    Each  product  appears 
to  require  its -own  special  application  to  .achieve  optimum  results. 
It  is  necessary  to  couple  food  and  microwave  technology with  a 
reasonable  quantity  of  cash,  in  order  to  achieve  successful  drying, 
cooking,  blanching  and  thawing  of  food  with  microwaves,  (Tape,»84> 

Considerable  microwave  research  has  attempted  to  determine 
whether  this  form  of  energy  can  reconstitute  and  heat  food  products • 
As  a  result,  second  generation  microwave  ovens  with  sophisticated 
controls  are  now  available •    Litton  even  has  a  commercial  microwave 
oven  which  features  an  automatic  defrctster  in  aSdition  to  its 
regular  oven  capacities.    The  applications  of  microwave  ovens  in  all 
types  of  food  service^operations  present  new  and  interesting  challenge 
to  both  the  food  pi;ocessor  and  the  microwave  oven  manufacturer* 
Litton  now  offers  the  services  of  its  "food  team^.t-o  food  processing 
companies  in  order  t;o  develop  effective  applications  for  microwave 
Ovens.  (Daly,  89)  ' 

The  use  of  microwaves  foi;  heating  meals  has  greatly  increased  in 

all  ty^es  of  institutions*    Hospitals  are  particularly  interested  in 

these  new  methods*    The  program:  consists  of  the  cold  assembly  of 

* 

patierit  trays  using  prerprepared  foods  followed  by  "on  demand" 
microwave  heating  of  meals  within  patient;  areaa.    These  methods  have  ' 
been  found  to  increase  menu  variations  and  reduce  wast^'*    Late  meals 
no  longer  present  a  problem  to  the  over  200  hospitals  using  this  plan. 
(Anonymous,  90) 


Still  pure  microwave  processes  are  the  exception  and  not  the 
,rule.    In  many  instances,  all  microwave  processes  cannot  produce  a 
•  satisfactory  ^^roduct.    The  potential  processes  of  baking,  blanching 
and  sterilization  vould  all  involve  an  auxiliary  heat  source.  But 
more  importantly,  imagination  and  'effective  teamwork  between  the 
food  and  microwave  technologist  are  the.  essential  ingredients  for 
success — the  more  efficient  production  of  better  quality  food.. 
(Tape,  84)  .  s. 
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NUTRITION' AS  IT  AFFECTS 
AND  -WILL  AFFECT  FOOD  SERVICE 

An  Introductory  Review  of  the  Literature  .  '  • 

The  authors  undertook  a  review  of  representative  food  service 
industry  magazines  and  journals  to  assess  the  current  status  of 
nutrition  as  a  science  and  practice  in  the  industry.    The  review 
covered  the  years  19^Q  and  1973.    Articles  in  the  trade  literature 
dealing  with  nutrition  were  categorized  into  five  major  areas 
depending  on*the  aspect  of  nutrition  with  which  they  dealt. 

Current  and  Projected  Trends  which  have  Nutritional  Implications 

Current  trW)s»    Consumers^ have  grown  more  "nutrition  conscious" 
according  to  VJallace  (169,  171)  arid  therefore,  the  food  service 
industry  may  experience  a  greater  need  for  the  professional  services 

m 

of  dietitians,  nutritionists,  and  home  economists  in  the  future. 
Aschaf fenburg  et  £l.   (43)  have  discovered  an  incre^asing  desire  on  the 
part  of  consumers  to  know  what  i*s  in  their,  food. 

The  authors  noted  several  trends  in  what  Americans  aire  eatit|g. 
Snider  (145),  for  example,  discusses,  data  w^ich  reveal  that  the  per 
capita  consumption  of  sugar,  fats,  and  white  flour  exceeds  the 
consumption  of  meat,  potatoes  and  vegetables.     Howe9^r,  Woodman  (181) 
reports  that  college  students  have  become  more  food  ^nd  veight  conscious 


and  have  started  to  rebel  against  "the  food  establishment."  Meanwhile, 


^  ■ 
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food  service  departments.^re  trying  t6  implement*  new  varieties-  of 
food  to  correspond  to  new  food  habits  of  the  student. 

Aschaf fenburg  et^  al .   (43)  have  noted  the  emergence  of  a  ne\f 
.  cultural  pattern  in  eatl^    smaller,*  n^^r^  frequent,  individual  mini- 
meals  and  fewer  family  unit  medals.   ,This  increase  in  smaller,  more 
frequent  meals  is  reflected  by  the  increased  use 'of  vending  machine 
foods,  more  snacks,  more  sandwiches,  increased  buffet  s'ervices^.an 
increased  demand  for 'variety,  and  a  growing  demand  for  guickly 
prepared  frozen  snack  foods.   (Anonymous,  21)    As  the  number^ of  meals 
consumed  by  family  units  decreases,  the  number  of  individuals  - 
receiving  meals  through  mass_Le_eding  programs  increases.     (Aschaf fenburg, 
43)    The  school  lunch  program,  for  e'xample,  is  being  ^xpandfed^to 
include  breakfast;  congregate  meal  programs  for  the  elderly  are  being 
developed;  and  evening  meals  for  children  of  workinjg  mothfjs  are  being 
offered  in  some  areas. 

Projected  trends.    Hearl  *(88)  and  Thomas  (157)  predict  that  the 
present  economic  climate  will  occasion  more;  and  more  non-animal  foods: 
Greater  use  will  probably  be 'made  of  fabricate!!  *substitutes,for  me^t 
atid-milk.     In  fact,  Thomas  (157)  predicts  that  protein  substitutes 
may  eventually  wean  people  away  from  red  meats  altogether.  Iticrea$ed» 
use  of  algae  and  petroleum  by-products  for  protein  is  forecast  by 
Hearl  (88)  along  with  greater  reliance  on  unt>sual  tropical  fruits  and 
an  increase  in  fish  farming. I 

New  Food  Products  With  Nutritional  Attributes       '  ' 
*•  — 

y       The  larg^t  number  of  nutrition-related  articles  in  the  trade 

  *  .         ♦    '  , 

literature  fell  into^this  category. 
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New  sources  of  protein >    Numerous  articles  dealt  with  the  use 
of  soy  protein  either  to  extend 'or  substitute  foj:' traditional  sources 
of  protein,  particularly  meat^and  poultry  (17Q,  176,  168,  37,  20,  lb, 
124,  136,  25,  and  34).    Snider  (141)  reported  that  cottonseed  flour, 
which  is_from  67  to  70  percent  protein,  has  the  potential  to  increa*se 
protein  in  the  food  supply.    Wallace  (166)  discussed  protein  produced 
by  fermentation  of  petroleum.    Although  this  product  has  been  shown 
to  have  between  85  and  90  percent  digestibility,  it  cannot  serve  as  a 
soj-ution  in  the  world's  protein  problem  because  of  *  its  limited  supply. 

Those  pQi^tions  of  fish  that  have  been  wasted  can  now  be  stripped 

ftom  the  bone  by  machine  and  used  as  an  added  source  of  high  quality 

protein.     (Anonymous,  27)    Peanuts  ai;e  now  converted  to  flavored  flake 

th^t  are  palatable  and  nutritionally  superior  to  soy  protein,  accordin 

to* a  report  in  Institutions.  Magazine  (27). 

Vernon  (164)  has  reported  on  a  non-dairy  cheese  produced. by  " 

Anderson  Clayton  Foods.     It  has  a  protein,  efficiency  ratio  (PtR) 

superior  to  that  of  ,naturdl  dheese  or  casein^  and  its  vitamin  and 

calcium  content  is  reported  ,tt)  approximate  proc-essed*  American  cheese, 
ft  •  *  - 

Dietetic  foods.    Numerous  reports  dealt  with  foods  that  find  wide 

«  . 

use  ih  weight  redaction  diets  or  among  people. with  hypertension  and 
atherosclerosis  (5,  4,  23,  19,  24,  6,.  and  7).    A  number  of  these  foods, 
which  are  low  in  cslories,  sodiv^m,  fat,  and  cholesterpl,  have  recently 
become  available.  * 

Nutrient  enriched  or> fortified ' foods .    Katz  (99)  reports  that 
many  frozen  food  packers  are. considering  bolstering  the  ^tritional 
content  of  their  frozen  f ood&  with  vitamins.     Some  experts  believe-  * 


that  food  fortification  is  a^  tooL  manufacturers  can  us^'  to  meet  Federal 

Fdod  an<J  Drug  regulation's  on  the  nutritional* content  of  frozen 

cortvenience.  dinYiersi    The  danger  o^,  o^eirfortif icajtion  or  a  "vitamin 

•  *  • 

rece" 'between  food  manufacturer3- could,  be  diminished:  according \o 

*     '*    '  *  .  * 

^*:atz/  i,f  additives  wei:e  regulated  on  the  basis  o£  their  protein  rather 
»•  ^  .         »  • 

than  .calorie*  coif  tent-.  /   *•  %  *  " 

Bread  fortified  with  tti£  essenJtial  amino  acid  lysine  was  discussed 
in  an  article ''by  Goodman  ^(Sgi^-^ccording  to  her,  United  States   ,  ^' 
Department  ^f  Agricultui?e  experts  agree  that  this  fartif  ieation  cauld 
hel*p  improve*  t^ej)rot|.in  quality  fgr  undernourished  Americans. 

Garths)  report^ 'that  the  first  nutritioriaiay^rtifleti  gelatin 
(with-  i^on^,  aud  Vitamins  A  and^  C  added)*  h^s  ^^eached  ^he  marke.t.  • 

Potent^34^1  sources  of  food  with  a. bighynutrient*  content,  Jenk-ins 


•   H      -  -  J 

(96)  discussed, the  high  nutrient  retention  achieved  in  food  preserved 

• 

by  freeze  drying  and 'emphasi^zed  the  potential  of  , these  .products  for 
.improving  the  nutrient  C-omposition  of  the  diet,  '  Wallace  et^a]^.   (167)  • 
pointed  out  the  high  vitamin  A  and  C  content  of  certain  weeds  and  wild 
^grains  and^ suggested  the  cultivation  of  these  crops. 

The  Nutrient  Requirements  of  Human,.  The  Nutrient;  Compositiogi /pf  Meals  > 
and^the  Roie  af  'the  Food  Service  Industry  in  Meeting  Human  Nutrient 

Needs  /  ^ 

#  »■ 
Nutrient  requir.aments  of  humans.    The  food  service  trade 

literature  gives  littl^  attention  \o  the  subject  of  human  nutrient  need. 

A  need  for  such  information,  however,  was  expressed  in  an  Institutions 

Magazine  article  (16)  which  concluded  that  the.  American  pubiic  is 

generally  uninforme*d  about  nutrition.    According  to  this  article,  a 
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large'number  of  Americans  find  it  difficult  to  distinguish  between 
sound  dletdry  advice -and  nutritional  quackery 51  partly  because  the 
sound  advice  is  often  complicated  and  'dull  whiJLe  the  quackery  is 
flamboyant. 

Food  Product  Development  carried  an  excellent  article  by 

*.  ^  *  »  A. 

t 

La  Chance  (109)' on  tHe  function  of  food  in  relation  to' the  physical, 

/ 

economic,  psychological,  intellectual,  and  social  needs  of  humans. 

That  ar^ticle  included  a  brief  history  of  the  Recommended  Dietary 

Allowances  along  with  th'e  1968  "tabulation  of  thfese  allowances. 

< 

Institutions  Magazi*ne  presented  an  informative  question  and  ansvier 
section  between  Nancy  Snider  (147)  and  Dr.  Jean  Mayer  on  the 
nutritional  requirements  o£  humatns  and  how  food  service  companies 
can  help  consumers  become  more  aware  of  these  neefls. 

Nutritive  content  of  food.     Only  limited  space  in* the  food 
service  literature  is  devoted  to  articles  dealing  wit*h  the  nutrient 
composition  of  meals  seryed  by  the  industry.     Folkers  (68)  presented 
a  brief  sketch  of  the  history  of  the  discovery  of  nutrients,  the 
commercial  synthesis  of  nutrients,  and  how  this  has  made  possible 
various  enrichment  programs.    And  Rosenfield  '(132)  reported  A  method 

for  eval'uating 'f ood  as  a  protein  source.    Rosenfield  included 

*/  '  ^ 

tabulations  showing  the  relative  -nutritive  value  and  usable  protein  ^ 

of  various  fpoxis  along*  with  a  tabulation  of  cost  effectiveness  in  terms 

of  usable  protein.       *  /  \  '  ^ 

^  *     Appledorf  (42) ,  analyzed  several  types  of  res^urant  "dinners," 

including  the  pizza,  hamburger  and*  chicken  resrtaurants.    Although  the 

meals  typically  failed  to  plrovide  one-third  of  the  Recqmraended  Dietary 

Allowances  as  specified  for  Type  A  school  lunches,  they  were  shown  to 


be- good  sources  of  protein  and-  calcium. aiid  were  considered  good  buys' 

for  the  money.    Appledorf  recommended  that  some  new  product  be' 

♦  '         '  '*  . 

introduced  to  supply  the  nutrient  when  "meals"  in  these  type  . 

restaurants  are  deficient,  or  that  the  food  be  fortified  with  the 
missing  nutrient.         ^  •  ^  ^ 

The  role        the  food  service  industry  in  meetilig  nutrient  needs 
of ^individuaJs.     The  question  of  how  much  responsibility  the  food 
service  industry  bears  for  its  patrons'  nutrient  consumption  was 
•  discussed  in  Institutions  Mapaz-inp  (38) .  '  The  traditional  point  of 
View  has  been  that  th^  consumer  is  "his  own  keeper'-'  and  that  the 
food  service 'operator  has  not  been,  appointed  ste^rd  of  his  patrons'  " 
health.     But.  according  to  iQstitutions .  food  service  operators  do 
care.     Furthermore,  both  public  sentiment  and  legislative  action  are' 
shifting  new  burdens  of  responsibility  onto  society's  manufacturers'  , 
and  sellers  and  away  from  its  buyers.     The  critical  question  becomes:^ 
"At  what  point  ip  the  broadening  acceptance  of  these  concepts  shbuld  , 
the  food  service-  operator  start  to  worry  about  what  he  is  selling?" 

In  answer  to  questions  posed  by  Institutions  writer,  Nancy  ' 
Snider  (147),  Jean  Mayer,.the  Harvard  nutritionist,  suggested  that 
food  service  operators  can  h^lp  improve  the- diet  of  their  patrons 
by  (1)  making  more  fresh  fruits  available;  '(2).  cooking  vegetables 
with  -a  view  toward  nutrient  retention;  (3)  offering  substitutes  for 
breakfast  egg  menus  that  are  high" in-  protein  but  low.  in  cholesterol, 
sodium,  and  calories;  and'  (4)  prcnfiding  informatfon  on  the  menu  abo^t\ 
the  food  ingredients- and  the" fats  used  to  fry  food.       ^  '  -  • 

The  authors '.review  of  the  food  service  trade -literature  reveals 
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■  that  some  restaurants  are  beginning  to  modify  their  menus  to  meet 
the  neetis  of  patrohs  on  weight -reduction  diets  and  o^  special  diets 
for  heart  dise^e.    In^titlutlons  Magazine  (38)  of fers* several 
suggestions  to  food  servifce  operators  who.yant  to  offer  low-calorie 
items :  . ,  '  o         ,  ^ 

1.    Present  a  wide  range""  of  low-calorie. items,  and  use  * 

greater  imagination' and  creativity 'in  their  presentation. 
^1.    Offer  low-calorie  snacks-  along  with  the  usual  high- 
calorie  pastries. 
3...  Learn  more  about  the  actual  caloric  contend  6f  food*  ^ 

don't  rely  on  preconceived  ideas. 
Yates  ^(184)  suggests  that  s^naller  portions  and  more  vegetables 
should  b<e  considered  "by.  iQw-calorie  menu  planners.     Similar  sujggestior 
were  made,  by  Blair  (47)  arid  Wallace  (173),  who  also  pointed  out  tCt) 
cooking  methods  that  do  not  ^increase  the  caieiric  ,val,ufe  ot  food  should 
also  be  'emphasized  to  food  service  operatork-prianning  to  t)ffer  low- 
calorie  menus.      •         -  *  ' 

•     Lindauer  (IIZ)  reports  that  the  food  Service  operator  who 

•   »  *  '  o 

c  ,  ,  ^  ^  , 

wants  to  "capitalize  on  fhe  sizable  and  .potentially  profitable 
reducing  diet  market  must  use  "a  to^tal  approach,''  ' 

1.     He  must  be:familiar  wif^h  basic  nutritional-  requirements. 
2*     He  must  use  food  preparation  teCh*fiiqu^S  in  keeping  with- 
^  calofre  Eduction.  '  *    .  '  \\,  *  o 

3.  *  He  mu^t  plan  appetizing  menus.  * 
^4.  'He  mu^t  s>*^^il^  selling  price  of^  the -items  on  the*  reducing*-' 
diet  menu  b^;^^e<Same  prcy^e'^dure  established         the  regular 
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The  relationship  of  xiiet  to  heart  disease  receives  som^t* 
in  food  service  trade  literature.    Woodman  (182'^  183^^  White  (179)^ 
"and  Snider  (142)  have  reported  on  current  research  related^ to  the 
causes  of  heart  disease.    In  passii^g  they  discussed  the  possible  " 
role  of  eggs,  mea£,  and  saturated  fats  as  causative  agents. 

According  to  a  report  in  Fast  Foods  (18) ,  the  Hilton  Hotels 
are  now  offering  low-cholesterol,  low-fat,  and  low-caloric  m'eals, 
and  they  ^re  being  received  enthusiastically.    These  menus  are  based 
on  substantial  reduction^  in  or  complete  elimination  of  meat,  fats,- 
egg  yolks,  butter,  and -pan  drippings  in  cooking  and  baking. 

Mass  Feedi^^g  Programs,  Their  Impact  on  Nutritional  Status,  and  Nutrition 
Education  of  the  Public  ^ 


The  school  lunch  program.    The  school  lunch  program  has  received 
considerable  attention  in  the-food^.service  trade  .literature,  probably 
because  it  is  one  of  the  oldest  and  best  established  of  the  mass 
feeding  programs  in  the  United  States.     Cutlar*(60)  reviewed  the 
history  of  this  program,  including  the  School*  Lunch  Act  of 'l946,  the 
Special  Milk  Program,  the  Vocational  Education  Act  of  1963,  the 
Economic- Opps^tunities  Act  of  1965,  the  Elementary  and  Secondary  ^ 
Education  Act  of  1965,  and  the  Child  Nutrition  Act'  of  1966^Cutlar 
also  analo^d  the  success  of  .the  program  since  its  implementation 
as  well  as  the\)Eoblems  of  inadequate  school  lunch  facilities  and 
what  is  being  done  to  correct  them. 

I#>blems  involved  in  the  regulation  and  funding  of.,  the  school 
•^^mch^ program  have  been  raise4  ^od  discussed  in  Institutions  Magazinl^ 


2.     Participat^imi  irf  thS^^^SliJLd  nutrition  programs  should 


3.     School  facilities  ^ho^d  be  made  available  for  summer 


fesTdin^g  ^programs . 
4.    Action  shouli^-d^^jtakan  to  ensure  that  new  food  products 

are  propefiy  monitored. 
Several  innoVatTons  l^ave  recently  occurred  which  are  likely  to 
affect  the  management  of  the  school  lunch  program  an<^  probably  the 
niitritional  quality  and  acceptability  of  the  meals  as  veil.  The 
United  States  Department  of  Agriculture  ruled  that  as  o£ir.^pril,  1970, 
schools  may  bire  food  caterers  to  prepare  and  serve  school  lunches 
and  still  get  federal  reimbursement.     (Barrett,  46)    Detroit's  school 
system  was  the  first  to  buy  lunches  from  a  food  catering  service. 
Nevertheless,  catering  firms  have  been  initially  cat/Eidus  about 
accepting  school  lunch  contracts.  ^ 

According  to  Institutions  Magazine .  (22)  the  USDA  is  revising 
the  Type  A  menu  file  for  school  lunch  more  fully  to  utilize  convenience 
food^Y^oreover ,  new  recipes  using  fortified  food  products  are  being 
developed •    Kech  (100)  reported  t}?at  school  lunch  directors  are  trying 
to  encourage  children  to  consume  more  nutritionalJLy  balanced  meals  by 
''testing  various  new  foods.  .  Such  favorites  among  children  as  pizz^ 
and  hot-^^dt^gs  are  being  used  t;ogether  with  laore  ethnic  toods.  To 

■  T  ■      •  •  •  '  ,•  .Z'  T 
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compe£e  with  fast  food  restaurants,  larshis  (155)  reported  that  some 
school  lunch  directors  have  installed  sandwich  bars  and  smaller 
seating  units  to  make  the  cafeterias  attractive  to  students.  Kech 
also  pointed  out, that  parents  often  object  to  pre-prepared  meals  for 
their  children;  rather  they  want  food  prepared  "homestyle."  Since 
this  is  becoming  more  difficult  with- rising  labor  costs,  the  answer 
may  lie  in  the  use  of  central  preparation  kitchens  that  supply 
satellite  school  kitchens  where  the  lunches  are  served  (kech  100) . 

Other  mass  feeding  programs.    According  to  Bukas  (51)  school 
breakfast  programs  are  on  the  increase  throughout  the  nation.  This 
trend  affords  a  good  opportunity  for  food  service  operators  and  food 
service  "manufacturers  to  develop  a  stronger  breakfast  business.  Hanks 
(86)  has  pointed  out  that  food  service  plays  an  important  role  in 
the  day  care  facilities  that  are  increasing  in  numb.er  and  importance.  ^ 
Wallace  (172)  discusses  the  exparidib^^oed-SFtvice  programs  for  senior 
citizens.    These  programs  are  being  unde^jW^  in  an  effort  to  solve 
the  nutritional  problems  of  the  elderly. 

Computers  faciliCate  mass  fee^in^^nu  planning.  .(Anonymous, 
15  and  Speight,  152)    They  can  store  ail  current  recipes,  food  prices,  ' 
nutrient    tiata,        and  palatability  factors->all^of  which  must  be, 
considered  when  menus  are  prepared,    The  computer  assists  in  such  specific' 
functiibs  as  planning  menu  cycles,  sizing  recipes  -exactly,  and  / 
purchasing  food  and  supplies. 

Nutrition  education.     Seve;ral  articles  in  the  food  s^rv-i-ce-trade^ 
literature  suggest. that  a  need  for  nutrition  educatijon  among  both  the 
consuming  public  and  the  food  service  operators  is  being  recognized. 
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^  (Aj^ymous,_12,  is  a  typical  exam^e.)    Wallace  (174)  too  emphasizes 
the  need  for  more  nutrition  education.    Sl^e  criticizes  dietitians 
for  "keeping  professional  secrets"  and  not  diseeminating  vital 
nutrition  information.     Stewart  (153)  observes  that  providing  a  " 


nutritious  meal  is  a  logistical  problem  while  consuming  this  meal 
is  a  social  and  psychological  problem.    He  notes  the  need  for  a 
nutrition  education  program  directed  at  both  parents  and-xhildren. 

ytood  Product  Development  (8)  quoted  nutritionist  Dr.  Qe«§^^-fi£4ggs 

fi  ^ 
as  saying  tnat    proper  motivation  for  correct  eatin 

the  U.S.  and  that  the  con^tmer  and  the  food  indus 

/ 

responsible  for  poor  nutrition." 

\ 

Mass  feeding  progranls  appear  to  be  the  ideal  situation  for 
implementation  of  nutrition^  education  programs.     Snider  (147) 
quoted  Jean  Mayer's-  remark  ^hat  "school  lunch  programs  should  ,be^ 


used  to  acquaint  students  wi^  .the  nutritional  composition  of  meals." 

\ 

er  thinks  posters  could  be  ^used  that  display  nutrition  percentages 
in  the  familiar  supermarket  fo\mats^    He  suggested  that  school  lunches 
use  stapdaisdized  recfipei^  cg^if^r^^menu  planning,  and  nutritional 
content  menu  charts.    He  believes,  that  children  who  become  accustomed  * 
to  nutritional  information  and  learn  to  plac6  a  premium  on  better 
foods  for  five  days  a  week  over  12  years  will  expect  to  see  nutritional 
information  on  menus  when  they  leave  school.* 

The  Durhcim,  North  Carolina,  schools  are  implementing  "a  nutrition  , 
•'education  R^lot  program.    According  to  Hanks  (85)  the  program  ir^lves 
both  chil^en  and  parents  in>  classroom  and,  kitchen  training,/ 
InalitutionY  Kagazine  (40)  reports  that  the  USDA  is  conducting  a  pilot 
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program  to  study  the  teaching  of  nutrition  education  by  teams  of 
classroom  teachers  and  foo^  service  personnel.    These  programs  are 
being  conducted  in- Georgia-,  Alabama,  Florida,  Mississippi,  and 

Tennessee.  -_  

The  fact  that  nutrition  was  one  of  the  major  asTpects  included 
in  the  tenth  annual  "Food  Systems  of  the  Future"  seminar  conducted 
by  Cornell  University's  School  of  Hotel  AdministratiorV'^gestTthat 
need  for  Imowledge  of  nutrition  is  being  recognized  in  the  food 
service  indiietry.    Topics  discussed  included  obesity,  malnutrition, 
and  nutri^ion^  labeling,  -         .  . 

Government  Regulations  Tl^t'Relate  to  the  Composition  of  Food 

The  use  orudJlir^s  in  food.    The  food  service  trade 

literature  rfeveals  that  the  public's  reaction  to  the  use  of  additives 

in  food  concerns ""mariir  food  service  operators.    Sniper  (144)  \eported 

on  a  seminar  that  dealt  with  the  safety  of  additives  in  food.  Dr. 

E.  N.  Foster,  director  of  the  Food  Research  Institute -at  the 

University  of  Wisconsin  remarked, 

"The  biggest  problem  by  far  is  the  fantasy  of  absolute 
safety.     In  spite  of  all  the  risks  we  take  every  day  it^ 
is  difficult  to  get  anyone,  to  settle  for  less  than  100 
percent  safety  in  his  food  supply. 

But  none  of  the  "techno^gists ,  chemists,  and  nutritionists  who  spoke 
at  the  various  meeti/gs  called  for  the  repeal  of  the  Delaney  itaendment 
■even  though  many  of  them  had  negative  things^ to  ^ay  about  it.  Snider 
(144)  felt  that  no  one  was  ready  to  "tilt  with  city  hall"  over  the 
amendment . 
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Alfin-Slater  (3)  and  Albrecht  (2)  reviewed  the  uses  af  food 
additives,  the  types  of  studies  conducted  to  determine  their  safety, 
the  cost  of  those  studies,  and  the  time  they  require.    The  issue  of 
artificial  sweeteners  versus  sugar  was  discussed  by  Snider  (140).  She 
expressed  the  opinion  that  the  use  of  sugar  in  human  diets  may  produce 
more  harmful  long  term  effects  than  use  of  artificial  sweeteners. 
Institutions  Magazine  (143 'and  36)  reported  on  the  legislation  to 
withdraw  diethystilberol  (DES>  frOm  anima,l'food  and  quoted  E.  Brinkerd, 
Vice-president  and  Director  for  Armor  and  Company,  as  asserting  that 
the, discontinuing  of  DES  in  cattle  production  "will  increase  the  meat 
bill  by  $13  per  person  per  year  in  the  U.S.*'  ^ 

Nut  rition  labeling  of  f ood .    Numerous  ar-ticles  have  appeared  in 
the  food  service  trade  liaterature  dealing  with  the  nutritional 
labeling  regulations,  that  resulted  from  the  196^  White  House  Conference 
on  Nutrition' recommendations .     (Anonymous  13,  32,  33,  and  36;  Snider 
146,  149;  and  Wallace  175)    Though  the  legislation  Is  mainly  aijned 
at  the  grocery  food  industry,  Snyder  (148)  listed  four  reasons;  why 
foo^^service  operators  should  be  cognizant  of  the  new  regulations: 
\       1.    Xhe  trend  toward  an  awareness,  of  food  wholesomeness^be'g 
in  the  1960*s  an^  v(^s  capped  by  the  19jS9  White  House 
Conference  on  Nutrition,  which  raised  questions  ab8ut  the 
'value  of  food  both  at  home  and-  away  from  home.  ^^'^ 

\  ■/ 

2.,  The  public's  changing  eating  habits'^ve  resulted  in-anore 
people  eating  away  from  home:     "Food  service  sales  gained 
eigbt  percent  in  1972  while^ grocery  sales  gained  c^ly 
I     ttiree  percent."  \^ 
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Food  service  contractors-  have 'made 
in,to  the  rnstitutional  market  in  rei;;fijit--yea 
example,  school  lunch  prpgrams  a^^cTrelying  more  on 
commercial  contracts,  and  the^ likelihood  is  that  the 
armed  services  will  begin  to  contract  with  commercial 
food  services  for  their  feeding  programs.  Hospitals, 
penal  institutions,  and  employee  feeding  programs  have  ' 
begun  to  turn  to  the  food  service  industrjT.    And  nearly 
all  of  thesSn^ttst^^Ber/fe  take  an  avid  interest  in  the" 
nutritional  value  of  food. 
4.     Increased  discussion  about  quality  of  food  offered  in 
fast  food  restaurants  has  resulted  from  Xhe  growing 
awareness  of  nutrition, generally .    .Many  fast  food  chains 
^  are  beginnirig.  to  try  to  promote  the  nutritional  value  of 
their  food.     In  doing  so  tbey  subject  themselves  to  the 
same  seller,  according  to  Dr.  Ogden  Johnson,  director  of 
FDA's  Nutrition  Division  at  the  time  the  regulations  were 
being  formulated.  *' 
Institiitions  Magazine  (16)  has  expressed  the  opinion  that  food 
service  operators  may  soon  find  .it  desirable  to  include  nutritional 


\ 


Snider  (147)  quoted  Dr.  Jean  Mayer  as  staying. 


inf ormati^n^  on^m^nus 
"Ingredient  information  on  mehus^will  give  a  custom^er  corfiidaAee— ^  ' 
in  tf|e  product-.    This  prolduct  is  O.K.  because  I  know  what  is  in  it."  " 

On  ^he 'other  hiand.,  ^Cohen  (58)  doubts  that  the  aver^^ge  ^(insumer  can 

.\  '  ^  ' 

u^e  the, information  required  on. food  products  because. he  lacks  boJ^h 

;       , »     '  V  '      ?  ^     .  y 

the  'tbility  and^the  desire. 


Op/ 


/ 
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Conclusion  .  <      ^  " 

This  review  of  representative  food  service  journals  reveals 
an  awareness  in  the  food  service  industry  of  the  importance  of 
nutrition.     This  awareness  has .not  yet,  however,  become  strong 
enough  to  influence  the  practices  of  most  food  service  operators 
unless  they  serve  meals  under  prescribed  nutritional  contraints. 
Nevertheless^  the  sama  consumer  pressure^  that  have  brought  about 
nutritional  labeling  regulations  f or^upi^nnarket  food  are  likely 
to  affect  the  food  service  industry.     Food  service  operators  of 
the  future  will  probably  bear  a  gceater  responsibility  for  the 
nutrient  composition  of  the  products  they  sell;  thus  these  operators 
will  have  to  acquire  a  greater  understanding  of  nutrition  principles. 

In  light  of  these  conclusions,  the  authors  undertook  a 
thorough  review  of  these  three  aspects  of  nutrition  as  they  afl^ect 
>the  food  service  industry: 

1.  The  effects  of  cookiag  and  processing  on  the  nutrient 
composition  of  food;  * 

2.  Recent  developments,  that  may*  irif luence  the  nutritional 
quality  of  meals  served  in  mass  feeding  programs;  and 

3.  Nutriep»t'  labeling  regulations  and  the  initial  reactions 
to  them. 
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Effect  of  Cooking  "and  Process'ing  on  Nutrient 
Composition  of  Food  /    '  * 


Effect  pf  Cooking-,  and  Processing  Food  on  Nutrients  in  Gen^fal 

'       (     '  ' 

Preparation  prior  to  cooking  and  processings    Some  nu'trient  loss 
occurs  particularly  in  vegetables,  during  treatment  prior  to  o^oking 
and  processing^  According  to  the  USDA's  Home  and  Garden,  "Bulletin  No. 
'90  (162) -on  conserving  food  nutrients,  trimming  vegetables  or  removing 
the  coarser  oute/  leaves  often  r^ultfe  in^loss  of  vitamins  A  and  C  and 

calcium.     Bruising  vegetable  tissue  can  also  cau^e'  losses  of  vitamins 

  -   "      >»  #  ' 

A  and  C,  consequently  sharp  blades  are.  recommended  for  trimming,  cut-  ■ 
ting,  or  shredding  fresh  vegetables.    The  length  of.  time  ra^veg^tables 
are  stored,  as  well  as  their  storage  temperature  and  humidity  affect  / 
nutrient  retention,  and  particularly  the  reter^t^on  of  vitamin  C-  Cool/, 
usually  refrigerator,  temperature^  and  hiuimiity.  high  enough  .to  prevent 


withering  retain  fresh  vegetable  nutrients  best, 

^  7  •  .  ^  ^  ' 

Cooking  methods.    The  various  cooking  methods  affect  nutrient 


retention  in  f-ooH  differently.    This  sectioit  deals*  with  thfe  effects  of 


moist  heat  cooking  methods,  dry  heat  methods^^  frying,  aiid  microwave ^ 
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^    the  cooking  water  and* 'be  lost.     This  loss  increases       prc\p6rtion  to 

,     the  ambunt  of  surface-are^  of 'the  food  exposed  to  water.     For  this, 
»  * 

reason,  crushing,  chopping,  slicing  and  shredding  before  moist  heat  * 
;cookini  increases  nutrient^loss .    Fox  and  Cameron  (73)  also  repprt 
^that  the  yitamxn  O  &nd  protein^ loss  in  l^oiled  vegetables  is  increased 
'  approK^n.^ely  14*  percent  when  ^he  v6geta{)]^s  are  cut  Into"  small 

pieces  as  opposed  to  the  loss  tfiat.'occurs  when  they  are  cut  into 

•  ♦  -  »  ; 

large  pieces}.    Moreover,  the  , loss  of-mineral  salts^  and  .sugars  Is 

incre'ased  by  approximately  11  percentf.        '  \ 

^      .During  moist  heaf  cooking;  ^the  action  of  heat  iri  the  presence  6^* 

-    ^  ^  ^  '  *         .      ^  ,  "    v.     '  '  •  •  / 

air  also  ^causes^^ome  nutrient  loSs.^»    Because  vitamin  C  is  one  of  the 

most  ^easily  destroyed  nutrients,  its  reterrtion  can  be  taketKas  an  . 

index  of  ^  the  &everity>o-f:^e  cookipg  process.    Foic  aad^-ameron  (73) 

^     -       -    *      '      '     '         \x     '  " 
report  that' less  vitamin  C  is  loM  during  pre^ufe  cpoking  tl)^n 
,       .  •  X       *  «*• 

'  during  either  boiling  or  steaming. 

^^frotein  is  denatured  during^y-1^ype  of  heat  treatment!^    But  tlje*  * 

■  '      '  '  *  >•         '  , 

denaturatibn' th^X^feccmrr  during  moisft 'heat  ojokir;^  generally  does 

riot  alter  the  biologic  value  of  protein.*  -I^ang  (110)  stsateS  that  heat 

treatment  actually  improves  the 'dirges tibirity  and  availability  of 

certain  nutrients  ^of  foods  of  pian^  on:t|in.    He  further  ^epdrts  th^t 

'     '  '  '*    *  * 

mild^heat,  like  thtf  heat  used*in  ijioist  Keat  crooking,  general^  K^s  no* 

/  detrimental  effect  on  the  bioJLbgic  A^adue  of  meat**  fish,  or  poultry.  ' 
2.    Dry  Heat  ^ethods~Rpagting,;HBaking,*Grilling,  Broil in^,.:d}ry 
heat  methods  o*f'  cooking  ^mploy  higher  temp  era  tur^^r-eolise^ 
\  >more  fieat  sensitive  nutrients^^^  Dry  heat  inethods  of- 

cjooljery  ^£ec4:--^l^^  of  ^nutrients  ^  except  .the  .mineral  salts. 
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•,i;^«^i^di"g       Lang  (110)  excessive  heat  treatment  alters  the  'amino 

"ij/  ■  '  .     .  , 

,v     .^cid  composition  of  protein  in  such  a  way  that  some  of  the  amino 

/  *    '  *  *  '  ®  * 

/acicfe  become  bound *by* linkages  that  are  resistant  to, enzyme 

/        .  .     •   ,    '  • 

'    hydrol-ysis.    Consequently,  t?hey  lose  biolbgical  value;    Although  this 

t)^p,e  of  los^  is  not  believed  to  be  excessive  in  general  cooking 

,  methods,  the  destruction  pf  amino  ^cids  due  to  the  Maill^rd  reaction 

\ife.  of  consequence  in  the  dry  heaf  cooking,  of  some  foods.  ("The' 
•  •»? 

;  * 
halliard  reaction*'  refers  to  the  reac.tion  of  certain  protein-bound 

TK^    ~~  ■     -      '     - 


4 


amino  ac±6^  T5@?th^ed being  sugars.     The  reaction  produces  enzyme  > 
resistant  bonds  and  sacrii|ices  the  biologic  activity  of  the  amino 
'   acids.     It'  occurs  in  mixtures  of  proteins  and  carbohydrates,  as  they 
occur  in  natural  foods  an.d  is  responsible  for  the  browning  observed**! 
in  heated  and  stored  food.)       ^  ,  •    .      *     *    ^      •  ' 

'ThS,  reduction  in  nutritive  value^of  pro'tein  due'  to  the.  Halliard 
reaction  haS  b^en  studied  mainly  in  terms  of  lysine  los^  during 

•  '.  -  *  * 

^  •(jpoking.     Fox  and  Cameron  "(73)  report  that  bread  looses  from  10  to 
*15  percent  df^its  lysitie  during  baking  and  ^  further  5  to  10  percent 

•       *  .  I.  •       »  • 

durirfg  toasting.  ^  Some  meat  lysine  is*  lost  durinf  roasting*  , 

:   .  c   i         .  \  \ 

^       the  p.olyfi^isaturated  fatty  acids  are  susceptible  to  heat*  and 

'    '  ^    '   '  \      "    ■       :  '        •  .  ^  ■  - 

oxidation,  aiid^  th^  content  of  these  fatty  acids  can  be  .reduced  *in .  ^  *  ^ 


foods  co(?ke*(l.^  at  6he 'temperatures  typically  used,  in 'dry  heat  cookery. 

W    M  "    '     .  .  .  •  ^  • 

yitatnin  C  is  unstable- at  dry  heat  cooking  Temperatures,  a^d 
tlfiamine.  Vitamin  B^,  5nd  f olacin.-'are  amongf  the  more  readily 
destroyed  of  the  B  vitaTijins  at  these* tQtnperatures.    Riboflavin  is  tiot  . 
appreciably  d-estroyed  by  ordinary,  dry  hjBat  cO€5k€^ry,  *and  niat:in*,  too, 

•     ■•  / 

quite  stable.,    Th^;  percent a^ge  of  retention  of  the  unstable  vitamins 

\f±Xl:^aTk  with  the  ph  of  the  cooking /medium^:  the  temperature,^  and'!  *the 

...  .  ;  ..    •     ^,  ./ 
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lengthfOf  cooking^ time.  '  -      '  " 

3.  -  Frying- in  Shallow  or  Deep,  Fat.  According' to  7ox  and,' 
Cameroji  (73),  hutriept  losses  due  to  frying  have  not  been  extensively 
investigated.^  .But  in  general  they  appear  to  be  similar  to  the  losses 
that  occur  during  rpasting.  Frying  occasions  greater  vitamin  loss  in 
vegetables  th^n  roasting, . and  meat 'looses  some  B  vitamins  as  -a  result 
of  frying.    .  ,  •    ,    *  »  .  ' 

4... , Microwave  Cookery.     The -appearance  and  flavor  of  cooked 
microyave^ fpod  often  differs  from  conventionally  cooked  food.  But 
nutrient  losses  do  not  appear  to  differ,  significantly.     (Fox  and 
Cameron,  ^7.3)    vitamin  C  and  thiamip    retention  during  microwave 
cookery^  have  been  investigated  more  extensively  because  both 
•Autrients.  are  Very  sensitive*  to  heat.  ,  According  to  Fox  and  Cameron,  ^ 
Jvitarain  C  loss  in  vegetables  appears  to  depend  more  on  the  -volume  of 
,  water  used  and  the  cooking 'time  than  oh  the  method  of  cooking.  Van 
Zante  and  Johnson  (163)  have  reported'  that  thiamin  "^nd  riboflavin 

retention  differ  whetrthe  fooS  is  cooked  in  buffered  solutions  heated 

* 

conventionally  or  by  microwave  methods,     Furtheraore,  Goldblith  et  al. 

(81)  have  attributed  thiamin    destruction  by  jnicrowave  energy' solely 

•  .  * 

to  temperature.    Microwaves  per- sp  have  no  effet^  on*fhe  destruction 
of  thiamin  .  »  '  ' 

Processing  methods.    Like  the*"  various  cooking  i^thods,  the  various 
food  processing  procedures  affect  nutrient  retentions*    This  section 
deals  with  food  refining,  canning,  freezing, Rehydration,  and  irradiation • 

1.     Refining.*  Nuttient  loss  during  t'he  refining  of  cereal 
pi;oducts  is  a  we\Ll  established  fact.     Schroeder.  (138)  h^s  reported  * 


that  processed  and  refined  grains  lost  f rom.^0.^to^^*E6>^^^  of  * 

their  thiamin  >  rifaqflavi-n,  niapin,  vitamin  Bg,  pantothenic  acid,. 

\  ^  ft  ^  ^ 

folacin,  and  vitamin  E»    He  further  pointed  out  that  the  refining. 

process  caused  a  subs tan tial^ reduction  of  13  minerals.  The^grain 

enrichment  program  in  the  United  States  results  in  the  addition  of 

thiamin  ,  riboflavin , 'niacin ,  and  iron  to  ^^veral  typ'es  of  refined 

grains.    But  obviously  all  of  the  nutrients  lost  during  refining  are 

not  restored-^  «,         •  ^  / 

2.     Canning.    The  undesirable  effects  of  heat  processilig 
according  to  Lund  (13  7)  include  changes  in  protein  and  amino  acids, 
carbohydrate,  lipids,  vitamins  and^ineral%.    As  In  cooking,  proteins 
and  re4ucing  sugars  undergo  the' Maillard  reaction  ii;  the  canning 
process.^  The  essential  amino  acids,  lysine  and  threonine  are  the 
mojsfheat  labile.    Lund  further ,  $,tates  that  while  carbohydrate  loss 
generally  ^does  .not  worry  nutritionists,  some  does  occur  via  the 
Maillard  reaction.    Significant  losses  of  water  soluable  vitamins 
and  minerals,  however,  do  occur  in  the "washing  and  blanching  steps^  - 
during  t^e. canning  process.    And  the  water  soluble  vitamins, 
particularly  vitamin 'C  and  thiamin,,  are  further  degraded  in  the 
retorting  opearation.     Fat  soluble  vitamins  are  not  lost  due  to 
leaching  in  the  wa&hing  wate^  and*  they  at^  generally  less  heat  labile 
than  water  soluble  vitamins.    But  some  degradation ^of  fat  soluable 
vitamins  does  occur  at  high  temperatures  in  the  preWnce  of  oxygen.,  . 

Goldblith  (79)  lists  ^the  four  major  points  at  which  nutrients  may 
be  lost^ during  the  canning  process:  •  . 

a.    Raw  pxoduct  handling  between  harvesting  and  canning.  "Fresh 

S  .  • 


or  w^W^refr^r^ted  raw  fo6ds  display  a  KigTier- Vitamin  retention  thaY 
second-^gfade  i^^atock; 'this  is' the  basis  for  the  axiom  that  one  . 
cahxiO^:^^iove  a  product 'by"  processing, "  .  * 

b.    The  time-temperature  mi5c  employed  in  hot  water  blanching, 

*/  r      ^.  >  «  /  • 

Hot  water -blanchingyleaches  out  water-soluble  vitamins.,  High 


ti 

v 


temperajture  short  time  (HIST)  water  blanching  enhances  nutrient 
retention,  and  steam  blanching  improved  the  ret^tion  of  water 
sc^luble  nutrients  over  watex_Jblanching  procedures/'  ^Voirol  (16.5) 
reported  that  either  blanching  b^  immersion  in  steam  or  a  treatment 
with  microwaves  conSeVves  nutrients  bet^^er  than  hot  water  blanching. 
But  the  Sormer  two  methods  are' technically  more  difficult  to  control 
because  they  require  specialized  apparatuses,.    ,  .  •  *  * 

^    c.    The  time-temperature  relationship  employed  during  heat 
processing.'-  HIST  sterilization  processes  result  iji  significant  . 
nutritive  savings.  'Higher  vitamin  retention  also  occurs  during  the 
agitating  processes  than  with  conventional  Still  retorting. 

d.    The  time^and  temperature  of  storage.     Canned  foods  are  not 
absolutely  shelf  stable.    S*tprage  temperature  can  cause, pbst- 
p^rocessing  changers.    Much  of  the  nutritive  advantages  gained' by 
HIST  processing  can  disappear  if  canned  products  are  stored  at  ^ 
ambient  or  warm  temperatures,  from  70  to  90  degrees  F.    The  need  for 

cool  storage  is  evident.  •     .     •  .  ^  . 

\ 

3.  Freezinig.  €ain*  C54X  has  stated  that  **freezing  per  se  does  not 
injure  vitamins^.  It  is  the  mishandling  both  before  and  after  freezing 
which  lowers  the  vitamin  j2ontent^  as  compared  .to  that  of  raw  material/ 
This  observjatipn  is  generally  true  .fdr  other  nutrients  as  'well  as 
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vitamins.    The  washing  and  blanching  process  that  precedes  freezing 

effects  i^airer  -soli^fa-le  ^ut-rjrenrt-s -i-n-tho  same  way  ao  the  washing  and 

« 

blanching  that  precedes  canning. 

The  method  of  cooling  the  product  following  blanching  can  also^ 
affect  nutrient  retention,  particularly  the  retention  of  vitamin  C. 
Cool  air  methods  of  arresting  the  blanch    destroy  more  vitamin  c 
^han  cooling  with  water.     (Cain,  54)    Cain  further  points  out  that 
alterations  in  freezer  temperatures  which  produce  freezing  ^nd 
thawing  during  storage  are  particularly  destructive  to  vitamins. 

Two  types  of  freezing  seem  to  be  particularly  successful  in 
preserving  food  palatability".  ^  These  are  "quick-freezing"  ("those 
processes  in  which  the  thermal  , center  of  a  food  pack  passes  through 
the  zone  0  degrees  C  to  -4  degrees  C  in  30  minutes") ,  and  cryogenic 
freezing  in  which  food  is  frozen  nearly  fhstantaneously  in  Liqudjid 
nitrogen.     (Fox  aivl  Cameron,  73)   ^Neither  of  these  freezing  processes 
affect  the  nutrient  content  of  food.    But  some  nutrient  loss  does 
occur  duriijg  freezer  storage  even  when  temperatures  remain  below  -18 
degree.s  C.    The -degree  of  nutrient  loss  during  storage  defends  upon 
the  storage  t-emperature  and  the  storage  time.   .The  loss  of  vitamins, 
and  in  particular  vitamin  C,  increases  as  storage  temperatures  either 
increase  or  fluctuate  and  as  storage  time  increases. 

Fox  and  Cameron  (73)  have  emphasized  that  thawing  of  frozen 
products  slowly  increases  nutrient  loss.    This  effect  is  due  partially 
to  drip  loss  of  minerals  and  vitamins  and  partially  to  vitamin 
degradation  as  the  thawing  process  proceeds.    For  this  reason,  it  is 
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usually  best  to  cook  frozen  products  vithoot  thawing. 
_  _  4.    Dehydration.    Two-  spoclf i-e-ki-n<is  ^-dt^ydTBttxm-cuircsrrr^s- 


here,  thermal  dehydration  and  freeze  dehydration  (or  'freeze  drying"). 

It 

a.     Thermal  dehydration.    Labuza  <113)  has  reviewed  the  ' 
effects  of  thermal  dehydration  and  storagb  on  nutrient  retention. 
In  dehydration,  the  moisture  content  of  ^^ood  must  be  lowered  to 
below  50  percent  on  a  wet  weight  basis  before  protection  is 
afforded  against  micro-organisms.     Removal  of  wat^r  by  dehydration 
^  causes  the  dissolved  components  to  be  concentrated  unless  they 
crystallize  out.     The  temperature  is  raised  in  order  to  supply  the 
^     necessary  energy  to  transform  the  water  to  vapor  and  thus, 

reactions  between  components  can  be  accelerated  during  drying  as 
well  as  during  the  storing  of  the  dehydrated  food. 

According  to  Labuza  (107),  two  types  of  reactions  are 
responsible  for  nutrient  loss  during^  drying  and  storage  of  food. 
The  first  is  the  "per  se"  effects  of  the  process  itself,  and  the 
second  is  the  interaction  between  compounds  produced  during 
storage  or  drying  and  various  nutrients  that  renders  them 
biologically  unavailable.    Loss  of  protein  biological  activity 
has  resulted  from  thermal  dehydration  of  several  foods.  Once 
again,  the  Maillard  reaction  seems  to  be  the  culprit:  lysine 
and  other  amino  acids  react  with  reducing  sugars.    De  Groot  (62) 
reports  that  dehydration  in  hbt  air  generally  results  in 
some  slight  protein    damage,!  while  dry^spray  drying 

damage. 

:iat  the  thenKslI  dehydration  process 
losses  of  the  B  vitamins  but  that 


or  freeze  drying  causes  less 
Cain  (54)  has  reported  t 
itself  causes  only  moderate 

r 

r  ^ 
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protection  of  vitamin  C  is  particularly  difficult  to  achieve  and 


losses  may  be  extensive.     Puff  drying  under  vacuum  retains  most  of  \^ 


the  vitamin  C  present,  and  the  Flash-18  process  developed  by.  Swift 


and  Company  has  resulted  in  significantly  higher  retention  of  thiamin 
and  riboflavin. 

Most  of  the  loss  of  fat-soluble  vitamins  in  thermal  dehydration 
and  storage  can  probably  be  attributed  to  the  interaction  of  *perox- 
ides  of  free  radicals  with  the  vitamin,    Labuza  (107)  maintains  that 
lipid  oxidation  is  the  source  of  the  peroxides  and  radicals,  and 
anything  to  prevent  lipid  oxidation  should  increase  the  retention  of 
at  least  vitamin  A  and  vitamin  E,'    Labuza  further  states  that  stor- 
ing foods  under  low-oxygen, conditions  reduces  the  rate.pf  vitamin 
destruction  by  a  factor  of  ten, 

Labuza  further  emphasizes  the  need  to  obtain  m6re  information 
atout  nutrient  des%:u^ction  and  particularly  about  yitamin  and  pro- 
tein biological  value  during  dehydration,  Xhe  dat/a  is  needed  as  a 
function  of        or  moistureN:ont^^nt^  temperature,  ^and  oxygen  concenrtra- 


tion, 

Labuza  (107)  has  pointed  out  that  moisture/ content  of  any  type 
of  dehydrated  product  affects  nutrient  retentian'during  storage.  The 
higher  the  moisture  content  the  greater  the  loss  of  water  soluble 
vitamins  and  protein  but  the  lower  the  destruction  of  fat  soluble 
vitamins, 

b,     Freeze-dehydration,    Hollingsworth  (98)  reports  that  the 
nutritive  value  of  protein  is  unaffected  by  the  low  temperatures 
used  during  f reeze-drying ,  and  there  is  litt/le  or  no  deterioration 
during  storage.    However,  palatability  changes  do  occur  in  some  foods 


Goldblith  et  al_.  (8^  note  that  freeze-dehydratlon  and  subsequent 
storage  produce  xll-def  ined -ehiaages-thought-tcr  be  related^  to^  food 
protein.  These  changes  include  tissue  toughening  in  seafood-^H4^ 
meat  products. 

FoQusing  on  vitamin  and  nutrient  retention  in  freeze-dried 
foods,  Hollingswotth  (93)  states  that  when  the  reconstituted 
freeze  dried  products  are  cooked,  the  combined  processing  and 
cooking  losses  will  approximate  the  losses  when  fresh  food  is 
cooked. 

5,^    Irradiation.    Preservation  of  food  by  ionizing  radiation 
is  reported  by  Hollingsworth  (93)  to  have  approximately  the  same 
effect  on  nutrient  retention  as  ordinary  cooking.    Thiamine  is 
particularly  sensitive  and  vitamin  C  and       are  also  susceptible  to 
destruction  .by  irradiation.     Cain  (54)  reports  that  the  action  of 
ionizing  radiation  on  vitamin  C  solutions  depends  'on  the 
concentration  oY  tlie  vitamin  and  the  radiation  dose ^   Vifamih  C  -re- 
tention  increases  as    the  concentration  is  increased.    According  to 
Kraybill  (104)  vitamin  even  more  sensitive  to  ionizing 

irradiation  than  vi^tamin  C.  ^ 

Hollingswortji  (93)  points  out  that  the  effect  of  ionizing 
irradiatj^n  .on  fat^^soluBle  vitamins,  pai;Meu^rly  Vitaifffn  D,  requires 
more  research.     Furthermore,  little  information  exist&^about  the  losses 
of  nutrients  on  ci^okilg  that  follows  irradiation. 

i»  ► 
Effect  of  Cooking  and  Processing  on  Flesh  Foods 

Flesh  foods  (meat,  fish,  and  poultry)  are  collectively 

considered  the  major  contributors  of  high  quality  protein  to  the  diet. 


A" 
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This  group  also  provides  iron  and  several  of  the  B  vitamins,  particularly 

thiamin  ,  riboflavin,  ni-a-Gin-^  and  vitamin-B^., — Thiamin    is -probably  

the  most  unstable  member. of  this  group,  and  its  retention  is  often 
taken  as  an  indicator  of  the  respective  nutrient  retention 
properties  of  the  various  flesh  food  cooking  and  processing  methods* 

Conventional  cooking  of  flesh  foods.    Burger  and  Walters  (52) 
have  reviewed  the  effect  of  coojcing  and  processing  on  nutrient 
retention  of  flesh  foods •    They  report  thiamin    loss  in  tfhese  foods 
of  from  15  tso  60  percent.    Moderate  cooking  methods  are 'said  to 


result  in  losses  of  about  one-third  of  vitamin  B    and  B-^  and  one- 

6  i^ 

tenth  of  riboflavin,  niacin,  and  pantothenic  acid.     Studies  quoted  by 
Burger  and  Walters  (52)  demonstrate  vitamin  A  losses  from  meat  of 
40  percent  after  five  minutes  of  frying  at  200  degrees,  60  percent 
after  ten  minutes,  and  70  percent  after  15  minutes  of  frying. 
Available  beef  and  fish  lysine  also  decreases  as  cookxng  temperatures 


increase.     But  .these\ly§ine  l9sse;s  may  not  alter  the  total  nutritive 
value  of  foo4  unless  protein  in  the' diet  is  limited, 

bther  studies  show  that  thiamin    retention  in  cooked  meat  is 
poorer  than  riboflavin  or  niacin  retention.    Noble  (126)  studied 
thiamin    and  riboflavin  retention  in  five  cuts  of  braised  beef. 
Thiamin    retention  ranged  from  23  to  40  percent.    May field  and  Hedrich 
(119)  reported  similar  results  in  roast  beef.    Bowers  and  Fryer  (49) 
found  thiamin    retention  in  conventionally  cooked  turkey  to  be  79 • 3 
percent  while  ^riboflavin  retention  was  91,8  percent,  , 

Studies  done  by  Lin  and  Ritchey  (IIS)  indicate^ that  the  quality 
of  turkey  protein  was  not  reduced  due  an  electric  oven  .heated  to. 
either  163  degrees  C.  or  2'28  degrees  C,  for  two  hours.    However,  the 

/        ■    •  --  •     "  2S3 


/ 
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nntritional  quality  of  the  turkey  protein  was  damaged  when  it  was 
heated  in  an  autoclave  for  24  hours.  -0£~^OMXse  severe  treatment  like 
this  is  not  likely  to  occur  under  practical  conditions* 

The  method  of  cooking  used  also  affects  the  nutrient  retention 
of  flesh  foods.     For  example,  Burger  and  Walters  (52)  repori:  thiamin 
losses  ranging  between  15  and  40  percent  when  flesh  is  broiled 
^  60^ percent  when  it  is  fried,  and  30  to  60  percent  wh^n* it  is 
roasted.     Cover  and  Smith  (59)  found  that  thiamin    and  niacin 

retention  remained  higher  in  broiled  beef  steaks  than  braised  beef 

1 

steaks.     The  meat  of  beef  roasts^,  cooked  of  course  by  dry  heat, 
contained  less  thiamin    but  more  niacin  than  the  meat -of  pot  roasts 
cooked  by  moist  heat.    Noble  (125)  reported  that  pan-  and  oven- 
broiled  cuts  of  beef,  pork,  and  ^mb  showed  essentially  the  same 
, percentages        thiamin    and  riboflavin  retention.     In  anothe.r  study, 

Nobl&-  (127)  fouhd^bhat  braised  me^ts  retained  ^a  larger  proportion  of 

'  i  ,  ^ 

thiamin    than  simmered  meats,  but  by  contrast  the  simmered  meats 

V 

retained  riboflavin  better. 

Microwave  cooking  of  flesh  foods.     Several  research  groups 
(49,  124,  and  106)  have  found  that  riboflavin  and  thiamine  retention 
in  medt  cooked" in  microwave  ovens  is  generally  similar  to  that  cooked 
by  conventional  methods.    But  studies  reported  by  Wing  and  Alexander 
(178)  reveal  that  cooking  chicken  breasts  by  microwave  results  in 
signifitantly  greater.};vitatnin  B^  retention  than  roasting  by 
conventional  heat.    Not  only  did  the  conventional  heat  roasjting 
result  in  a  larger  drip  volume,  but  the  vitamin  B^  in  this  larger  \ 
volume  was  more  concentrated  as  well. 


/ 
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Heat  processing  (canning  and  thermal  dehydration)  of  flesh'foods* 
Buf^er'~and"l^alTers~(52)  have  reported  that  heat  processing^  flesh 
foods  including  canning  is  responsible,  for  some  reduction  in  protein 
value  as  a  result  of  the  destruction  or  reduced  availability  of  th6 
constituent  amino  acids.    Generally  speaking,  three  types  of  reactions 
are  responsible  for  these  changes: 

1«    The  Maillard  reaction, 

2.  .Cross-linkage  reactions"n:tlat  result  in  bonds  resistant  to 

enzymatic. hydrolysis  in  the  gut,  and 

3.  D^jjhge  to  sulfur  amino  acids  by  oxidation  or  desul^hydration . 

t 

Prolonged  heating  at  high  temperatures  can  cause  extensive  damage  to 
the. protein  quality  of  flesh  foods,^but  again,  these  conditions  are, 
seldom  encountered  in  normal  coipiercial  processing. 

The  hea't  processing  involved^  in  flesh  food  .canning  results  in 
the  loss  of  s/veral  vitamins.     Studies  reported  by  Burger  and  Walters 


(52)  show  that  the  thiamin    loss  in  canned  beef,  veal,  pork,  lamb, 
poultry,  and  fish  ranged  from  55  to  84  percent.    Riboflavin  and 
niacfin  losses,  however,  were  gcn-crally  low.    These  authors  also 
discovered  that  commercial  heat  pTocessing  (canning)  resulted  in 
30  to '40  percent  destruction  of  pantothenic  acid.    Schroeder  (138) 
found  that  the  mpan  loss  of  vitamin        in  ten  canned  seafoods  was 
48.9^percent,«  while  the  mean  loss  in  four  meats  was  42.6  percent. 

•Everson  et  al.   (67^  reported  on  thiamin    and  vitamin  B^ 
retentioff'cf  aseptically  canned,  strained  beef  that  had  been  processed 

•    X  A 

by  HTST  sterilization.     (Everson  et_  al  *  ,  67  and  66)  ^ 
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They  found  no  difference  in  the  vitamin       retention  of  the 
-^Feptically  canned  beef  and  tlTe  "conventionally  canned  product; 
however,  thiamin    retention  of  theaseptically  canned  beef  was  ^2.€ 
percent  versus  80.1  percent  for  that  of  conventionally  canned  beef. 
Loss  of  both  thiamin    and  Bg  occurred  during  storage  of  the  canned 
beef,  and  this  phenomenon  appeared  to  be  unrelated  to  the  type  of 
canning  process  used.  .1  ^ 

Thermal  dehydration  causes  a  great  deal  of  thiamine  destruction 
in  flesh  foods.     Calloway  (55)  reported  that  from  50  to  70  percent 
of  the  thiamin    in  pork  is  destroyed  by  thermal  dehydration  although 
neither  riboflavin  nor  niacin  is  damaged  to  any  appreciable  extent • 
A  30-percent  loss  of  pantothenic  acid  occurred  ^in  heat-dried  beef. 

Freeze  Dehydration  of  Flesh  Foods 

Burger  and  Walter  (52)  report  conflicting  results-  on  the  effect 
freeze  drying  has  on  the  protein  quality  of  fle^h  foods.'    One  study  ' 
showfej^^o  significant  'effect  of  this  process  on  the  protein  quality 
of  beef.,  fish  or  chicken;  another  indicated  that  freeze  d-rying  causes 
'a  deterioration  of  protein  quality  in  meat  as  a  result  of  ythe  protein 
or  amino  acid  degregation  in  the  Maillard  reaction.    Thiar  deterioration 
could  Jiave  occurred  during  storage  rather  than  as  a  direct  result  of 
the  ..freeze  drying  process.    Rowe  et  al .  (135)  foun'd  no  loss  of 
thiamin  ,  riboflavin  or  niacin  in  freeze  dried  chicken,  but  Karmas  . 
et  al .   (98)  reported  a  33-percent^  loss  of  thiamin    in  freeze  dried 
pork.     Conversely,  Thomas  et_  al_.  *  (160)  found,  that  most  of  the  thiamin 
in  pork  products  remainej^  during  freeze  drying.    The  Thomas  group 
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studied  five  representative  flesh  foods-T-chicken,  beef,  p0rk,  shrimp, 

and  bacon — and  compared  their  nutritional  quality  after  preservation 

b^  freeze  dehydration^  irradiation,  and  conventional  thermal  processing 

In  general,  their  results  indicated  that  among  the  methods  and  products 

studied,  nutrient  content  was  least  affected  by  freeze  drying. 

Kramer  (103)  has  emphasized  that  cool  storage  temperatures  are 

essential  to  preserve  the  nutritive  quality  of  dehydrated  flesh  foods. 

At  storage  temperatures  of  between  30'and  40  degrees  F.,  dehydrated 

pork  retained  90  percent  of  its  thiamin    for  twelve  months,  but  at 

76. degrees,  the  loss  of  this  vitamin  was  over  25%  after  only  one  month 
of  storage. 

Freezing  of  flesh  foods.    According  to  ^Mapson  (118)  there  is  no 

0 

evidence  of  nutrient  loss  in  flesh  foods  due  to  the  freezing  process, 
but  losses  do  Occur  during  freezer  storage  and  thawing.    Pork  stored 
at  either  -18°  C.  or  -26°.  C.  retained  60  per^cent  of  its  thiamine,  69 
percent  of  its  riboflavin,  and  100  percent  of  its 'niacin.  (Burger 
and  Walters,  52)    Burger  and  Walters  report  that  additional  fat 
oxidation  poses  another  problem  during  freezer  storage.    Oxidation  can 
have  a  marked  destructive  effect  on  vitamins  A  and  E.  Measures 
currently  beine  used  to  impede  oxidation  include  low  temperature 
storage  (p2Qr  c,  for  example),  the  rigorous  exclusion  of  oxygen  from 
th^  packaged  product,  and  the  use  of  such  antioxidants  as  BHT 
(butylated  hydroxy toluene ) . 

Irradation  of  flesh  foods.    Reports  on  the  effect  ionizing  irradiation 

has  on  the  protein  quality  of  flesh  foods  conflict.    Melta  and  Johnson 

(120)  found  the  digestibility  and  biological  value  of  beef ^ to  be 
./ 

?<tr  ^*  V 
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unaffected  by  irradiation,  and  according  to  Reber  and  Bert  (130)  the 
protein  quality  of  irradiated  shrimp  equaled  that  of  untreated  shrimp. 
But  Tsien  and  Johnson  (161)  r^ported'"l:hat:  irradiation  seriously 
reduced  the  levels  of  aspartic  acid,  serine,  and  glycine  in  beef. 
These  findings  may  not,  however,  indicate  any  reduction  of  protein 
quality  sinq^  aspartic  acid,  serine,  and  glycine  are  not  essential 
amino  acids. 

Irradiation  of  turkey  severely  reduced  the  thiamin  content 
according  to  Thomas  and  Calloway  (159),  but  the  reduction  of,  riboflavin 
wa^  not  as  extensive,  "and  niacin  was  quite  stable.    Day  et^  al^.  (61)  ' 
reported  that  the  irradiation  of  ground  4eef  resulted  in  destruction 
of  riboflavin  and  pyridoxine,  but  they  found  little  effect  on 
inositol,  niacin,  or  tryptophan. 

Curing  of  ffestrtoods.     Studies  reported  by  Burger  and  Walters  (52) 
reveal  that  curing  flesh  foods  produces  only  small  nutrient  losses. 
Consistent  losses  of  thiamin    have  been  found  (up,  to  26  percent),  but 
the  destruction  of  riboflavin  and  niacin  were  generally  low.  Protein 
quality  of  cured  meat  has  been  reported  to  equal  that  of  raw  beef,  but 
some  instances  of  reduction  in  available  lysine  have  been  noted. 

The  Effects  of  Cooking  and  Processing  on  the  Nutrient  Value  of  Milk 
^and  Milk  Products 

The  cooking  effects  on  the  nutritive  quality  of  milk  r^esemble 
the  effects  of  those  processing  methods  that  involve  heat  treatment. 
The  extent  of  nutrient  destruction  depends  upon  the  temperature  and 
the  length  of  cooking  time.    Therefore  we  do  not  intend  to  examine 
the  effect  of  cooking  on  milk  separately;  rather^ we  will  review  the 
•   '    ;   ■        •  ■    ■  '?9S 
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varipiis.  types  of  heat  treatments  of  fluid. 

^Milk  and  milk  products^are  Te±±ed- " upT3n~f o r  calctuft,  protein;7 
.riboflavin,  and  some  vitamin  A.    Many  such  products  ate  fortified 
with  vitamin  D.    Rolls  and  Porter  (131)  recently  presented  an 
fexcellent  review  of  the  effects  of  procpsj/ing  and  storage  on  the 


nutritive  value  of  milk  and  milk  products 


J  ^ 


Processing  of  liquid  milk.    According  to 'Rolls  and  Porter  (131)  the^/ 
major  methods  of  processing  liquid  milk  include  the  following:  /- 

1.  Methods  for  short-t6rm  storage^tprocessed  products  w^ill 

remain  unaffected  several  d^ys  ^.f  keptxool).  /-^ 

•  / 

a.  Pasteurization^y  the  "holder-process"  in  ^ 
which  milk  is  heated  to  between  61  and  65 
degrees^^^C.  for  30  minutes.  j  ^ 

b.  '  .Pasteurization  .by  the  High-Temperature- Short  Time^ 

(HTST)  process,. in  which  milk  is^heated  to^betweeh  '  . 
71  and  73*C.  degrees  for  15 /Seconds^ 

2.  Methods  fo*r  longer-term  storage  '  ' 

a*     In-bottle  sterilization,  which  involves  heating  *  . 
bottled,  homogenized  milk  to  between  110  'and  115 
degrees.  C.  for  from  20  to  40  minutes. 

b;    Ultra-high  Temperature  (UHT)  sterilization,  which. 
*  ^  ^  involves  heating  milk  to  between  130  and  150  / 

degrees  C.  for  one  second.* and  then  either  fillings 
it  aseptically  into  suitable  sterilized  ^cpiytainers 
or  filling.  It  into  nonsterllized  bottles  and 


/ 


ERIC 


resteriliziag  by  heating  t6\from  110  to  120.  de^re^s  C, 


for  from  t5-*^o72triiiiriutes  •  '    '  ,   "  — 

  Rolls  , and  Porter  (131)N^ort  that  the  fat,  the^fat  sol^dble 

Vitamins,  the  carbohydrates  and  the  minerals  of  milk  remain  essentially 

uneffected  by  heat  treatment^    Pasteurization  and  the .UkX  aseptic 

— '  ^  "  '  -f 

filling  process  have  little  effect  on  the  net  protein,  utilization  (NPU) 

of  millj  protein,  but/in-bottle  sterilization  and  in-tiottle  resteriliza- 

I    (  fion  of  UHT  milk/causes  l^y^s^^r^  true  digestibility,  ^d  a  fall  in 


lability  of  ly 


131) ,  the  effect  of  hea 
tamin  ii>'  question  and  the 


the  milk's  bioiogic  v 

^ methionine 

According  to  Rolls  and  for 

of  liquid  milk  varies  witX  tl/ie  yl 

:ment.    Four  of/^e  B-complex  vitamins,  riboflav 

unaf fecte4.  by  all  the  heat 

ed  by  conventional  pasteurization  is 

rom  20  to  25  percent^    In-bottle  sterili 

o  percent  loss  of  thiamin  ,  a  50  percent  los 

folacin,  and  a  90 , percent  loss  oi  vitatnin  B,/^  / 

12  /and 

vitamin  C.    Ihe  UHT  r^sterilization  process  caused  20-perifent  los^^s 

of  thiamin  ,  B^  and'B^g*  ^  30-percent  loss  of  folacin,  and  a  60-percent 

^     *         > .  '  '       '  ' 

loss  of  vitamin  C.    The  UJIT  aseptic  filling  process  caused- the ^east 

destruction  of  water  soluble  vitamins  with  only  a,  10-percent  loss  of 

^  -thiamin  ,  B^,  B^^^         folacin,  and  a  25-petcent;  loss  of  vitamin  C.  ^ 

,    Storage  conditiohs  also  affect  .the  nutrient  retention  of  milk,  / 

'Regardless  of  atty.  prior  treatment,  significant  losses  of  riboflavin' 

\  Vitamin  C,  and  vitamin  "Bg  occur  if  milk  i's.  exposed  <to  direct  spnlight. 


r 
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diffxi^ed  daylight,  or  fluorescent  light.    Also  the  level  of  residual 

«•  '  .  •  ' 

.f^oxygen  in  milk*  will  have  a  narked  effect  on  its  retent^Lcn  of  folacin 
'*«  •  * 

and  vit^rin  C.     Rolls  and  Porter  (131)  point  out  that  ^'frcr  a" 


nutritionist's  view:5oint,  the  elirinaticn  of  -oxy^-en  Ijefore  storage  is 

*> 

desirable,  a^hough  this  may  result  in  a  Jproduct  with  a  more 

^  \  ' 

•  *  f     *  '  - 

'persistent  *co6ked*  flavor,"  - 

Conc.entrated  milks.    Milks  from  which  water  has  been  removed  or  that 

have  b^en  heat  -sterilized  consist  mainly  of  evaporated  and  sweetened  Jl$ 

condensed  milks.    According ^to  Rolls  and  Porter  (131),  the  nutrient 

losses  in  evaporated  milk  are  in  general  the  same  as'  those  in  in- 

bottle  sterilization.     Storage  of  this  product  for  several  years 

results  xn  pro'^ressive  losses  of.  vitamin  C,  vitamin         vitamjDn  B  '  , 

*  ^  •      c  ^    12  ' 

and  -possibly  riboflavin  and  folacin  as  well.    Losses  of  the  amino   *  -* 

acid  lysine  become  apparent  after'a  yearns  .storage,  which  in -many 

•  ^  • 

cases  result,  in  a  reduction  of  milk^s  biologic  value  to  below  that 

found  after  the  initial  treatment.    Addition  of  sucrose  to  sweetened, 

\ 

condedsed  milk  produces  considerable  bacteriological  safety, 
consequently  less  dri|j^A^ea^|^e^tment  is  "necessary  and  nutrient 


losses  are  in  the  same  order  as 'those  that  occur  during  pasteurization. 

Dried  milk.    Dry  milk  is  dried  by^two  methods:    spray-drying  or 
roller-drying.    Neither  method  l^s  a  marked  effect  on  the  vitamin 
content  or  protein  value  tff  milk  according  to  Hodson  (91)  and  Rolls 
and  Porter  (131),    However,'  the  roller-drying  method  is  the  harsher* 
method,  so  far  as  protein  quality  is^  concerned  and  if  not-iione 
efficiently  it  can  reduce  the^Lologic  value  of  m^lk  protein^  b^cauae 


of  the  decreased  availability  df  the  amino  acid^ysigfe  ^d  -Methionine 
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i  ^        it  causes,  '  •  "  *  ^ 

If  storage  conditions  are  satisfactory ,  dried  milk. powders  can  be 
kept  for  several  years  with  little  protein  or  vitamin  loss.    Rolls  and  * 
Porter  (131)- point  out  that  cool  storage  temperatures  and  low  relative 
humidity  are  important  factors  in  keeping  the  moisture  content  of  the 
powder  beJ.ow  5  percent  and  thus  preventing  the  toillard  reaction  from 
•occurring.     (The\l-laillard  reaption  reduces  the  availability  of  amino 

acids.) 
\- 

Irradiated  milk.    Sterilising  milk  with  ionizing  irradiation,  report 
Melta- and  Johnson  (120),  reduce  its  biologic  valye  below  that  of 
heat  sterilized  milk.    Kraybill  (104)  reports  that  vitamins  •A,,  £.,  ]and 
C  in  milk  are  highly, sensitive  to  ionizing  irradiatioa  and  that 
riboflavin  is  jnoderately  sensitive. 

Cheese.    Rolls  and  Porter(!L31)  state  that  the  proiimate  composition 

\      ^  '  *  *  ,  * 

of  different  whole-milk  cheeses  are  similar  even  though  the  preparation 

techniques  vary  greatly.    The  proteins  of  these  cheese  are  siightiy 

inferior  to  those  of  whole  milk  because  the  whey  proteins,  with  their 

*  '  ,hijgher  content  of  sulfur  amino  acids,  are  lost.    Partition  of  the  curd 

and  whey  also  causes  the  loss  of  significant  amounts  of  niacin, 

vitamin  B^,  vitamin  B^^^  folacin,  vitamin  C,  and  lactose.  Du^ring 

"ripening,"  the ' remaining  vit^amin  C  is  lost,  but  several  of  the  B 

vitamins  may  be  synthesized/ 

Filled  and  imitation  milks.    Brink  et  al^  S50)  compiled  an  extensive  , 
review  comparing  the  nutritional  value  of  milk  with  "filled"  and 
imitation  milks.    They  define  filled  milk  as  "a  praciuct'  made  by 
combining  fats  or  oils  other  than  milk  fat  with  milk  solids,  with  the 
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resulting  product  in  the  semblance  of  milk."    The  type  of  milk  solids, 
included  in  this  definition  are  "any  milk,  cream,  or  skimmed  milk, 
whether  or  not  condensed,  evaporated,  concentrated,  powdered,  dried  or 
desiccated."    The  FoocTDrug  Administration  (70)  is  seeking  to  find 
more  suitable  common  names  for  'Such  products  and  to  establish  standards 
and  labeling  for  these  foods.     Imitation  milk  "purports  to  be,  or 
resembles,  milk  but  contains  no  milk  products  as  defined  above."  The 
Food  and  Drug  Administration  (69)  regulations  now  dispense  with  the 
term  "imitation,"  and  common  or  usual  names  are  used  for  such  products. 
Two  types  of  filled  milks  have  been  identified  by  Brink  et  al. 

(50); 

One  is  a  combination  of  fluid  skim  milk,  with  or  without 
skim  milk  solids,  and  a  vegetable  fat  made  in  the  semblance 
of  milk.    A  second  type  basically  contains  water,  nonfat  dry 
milk,  vegetable  fat,  and  an  additional  source  of  protein  such 
as  soy  protain  or  sodium  caseinate. 

The  fat  used  in  filled  milk  is  .usually  hydrogenated  coconut  oil  which 

is  high  in  saturated  fatty  acids  and  low  in  unsaturated  fatty  acids. 

These  products  contain-  the  nutrients  of  skim  milk  to  the  extent  that 

skim  milk  is  used,  and  some  are  fortified  with  vitamins  A  and  D.  Brink 

et  al.  further  reported  that  the  protein  and  amino  acid  content  of  the 

filled  mijjcs^studied  compared  favorably  with  fluid  whole  milk.  However 

these  investigators  point  out  that  imitation  milk  products  can  in  no 

sense  be  considered  replacements  for  milk  in  terms  of  protein, 

minerals,  and  vitamins.     In  fact,  the  products  analyzed  in  the  Brink 

study  contained  only  one  percent  protein. 
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Cooking  and  Processipg  Fruits  and  Vegetables' 

Fruits  and  vegetables  are  relied  upon  for  their  contributions  of 
vitamins  A  and  C  and  some  minerals  including  iron  and  calcium.  For 
this  reason  the  retention  of  vitamins  A  and  C  during  the  cooking  and 
processing  of  vegetables  has  received  considerable  attention. 

Effect  of  cooking      Fo.x  and  Cameron  (73)  reported  on  the  comparative 
retention  of  vitamin  C  in  brussels  sprouts,  cauliflower,  peas,  and 
spinach  subjected  to -three  different  cooking  melThods.  Retention 
ranged  from  70  to  81  {percent  during  boiling;  from  68  to  91  percent 
_  during  steaming,  and  ^'rom  80  to  97  percent  during  pressure  cooking. 

« 

The  effect  df  the  length  of  cooking  time  on  vitamin  C  retention  in 
these  vegetables  was  also  reported.     In  brussels  sprouts  and  carrots, 
12  percent  mor,e  of  the  vitamin  was  lost  when  the  cooking  time  increased 
from  20  to  30  minutes,  whereas  the  loss  in  "cabbage  was  increased  by 
^^1  perc?^^when  the  cooking  time  was  increased  from  30  to  90  minutes. 
'|he  loss  in  potatoes  increased  by  43  perceaJL  when  the  cooking  time 
ii}creased  from  30  to  90  minutes.  "  '  . 

Vitamin  A  activity  in  fruits  and  vegetables  has  generallj^  ijaen 
consfaered  stable  under  most  cooking  conditions.     Recent  work  by 
Sweeney  and  Marsh  (154),  however,  has  revealed  that  some  vitamin  A 
activity  is  'lost  during  cooking.     SomeL.of  tl)e.  carotene    precursors  of 
Vitamin  A  in.  the  raw  foods  fs'  converted  to  less  biologically  active  forms 
of  carotene.    This  conversion  reduced  the  Vitamin  A  activity  in  the 
green  vegetables  by  between  15  and  20  percent,  whil^  the  reduction  in 
yellow  vegetables  attributable  to  cooking  ranged  as  high  as  between  ' 
30  and  35  percent  in  some  cases. 


2§3 

Loss  of  minerals  during  cooking  of  fruits^a^vegetables  can  be 

attributed  to  leaching*    Krehl  and  Winters  (105)  deteitiined  the  loss 

of  calcium,  iron,  and  phosphorus  in  twelve  different  Vegetables  cooked 

in  varying  amounts  of  water.     Their  data  revealed  that  greatest 

retention  of  the  minerals  occurred  when  the  vegetables  were  cooked 

with  no  added  wat^r,  and  the  least  retention  was  found  when  cooking 

water  covered  the  vegetables,    Teply  and  Derse.(156)  studied  the 

) 

effect  of  cooking  20  different  frozen  vegetables  in  one-quarter  cup  of 

r 

water.     They  found  little  leaching  of  nutrients  into  the  liquor, 
except  in  the  case  of  turnip  greens.     Little  degradation  of  thiamin  ', 
niacin,  and  riboflavin  occurred*     Retention  of  beta-carotene,  folic 
acid, -^pantothenic  acid  and  vitamin       was  generally  good,  but  in  a 
few  cases  there  was  a  50-percent  loss,    The^iowest  retention  of 
vitamin  C  appeared  in  cut  green  beans,  sliced  collard  greens,  cut 
corn,  and  chopped  spinach,  all  of  which  registered  a  loss  of  between  ^ 
52  and  73  percent.     There  was, .however over  .90-percent  retention  of 
vitamin  C  in  a  number  of  products. 

Conflicting  evidence  has  been  repgrted  on  the  effect  of  microwave 
cookery  on  nutrient  retention  capacities  in 'vegetables ,     Kylen  et,al, 
(106)  found  no  significant  difference  in  vitamin  C  retention  when 
green  beans,  broccoli,  cauliflower,  and  soybeans  were  prepared  by 
microwave  cookery  and  by  conventional  cookery.    Thomas  et  al .  (158) 
found  the  retention  of  several  water,  soluble  nutrients  in  vegetables  to 
be  better  in  pressure  cooking  then  in  either  boiling  or  microwave 
cooking, 

Gordon  and  Nobl^  (82)  reported  that  cauliflower  and  cabbage 
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cooked  ^.by  microwaves  retained  more  vitamin  C  than  the  same  vegetables 
cooked  in  pressure    saucepans,  or  boiling  water.    The  magnitude  of  •-. 
the  difference  in  vitamin  C  retention  in  all  of  these  studies  was 
small,  however.    Thus  Cameron  and  Fpx  (73)  conclude  that  the  general 
loss  of  vitamin  C  in  vegetables  depends* more  on  the  volume  of  water 
used  and  the (cooking  time  than  on  the  method  of  cooking. 

Effect  of  canning.    Nutrient  loss  in  canned  foods  may  occur  during 
washing  and  preparation,  blanching,  sterilization,  and  storage. 
According  to  Cain  (54) ,  vitamin  C  is.  more  abundant  in  the  apple  peel 

than  in  t|ie  cortex  used  in  apple  slices.    The  "waste"  core  of 

f 

pineapple-,  moreover,  contains  more  vitamin  C  than  the  flesh;  and 
niacin  seems  to  be  richer  in  the  epidermal  layer  of  carrot  root  than 
in  the  part  that  remains  after  peeling.     Cain  (54)  further  reports 
studies  which  reveal  that  a  slightly  greate^loss  of  vitamin  C,  niacin 
and  thiamia    in  peas,  green  beans,  and  lima  beans  occur  as  blanching 
temperatures  and. blanching  times  increase.   *Steam  blanching  o'ccasixjns 
more  thiamin    retention  in  these  vegetables  than  water  blanching. 
Peas  and  beans  branched  by  the  microwave  methods* retained* more  . 
vitamin  C  than  peas  and  beans  blanched  in  water,  but  about  the  sajsie 
amount  as 'peas  and  beans  blanched  in  steam.     Eheajt  (65)  found  that 
broccoli  blanched  in  microwave  .retained  more  vitamin  C  than  broccoli 
blancfied  in  water. 

Data  reported  by  Goldblith  (79)  revealed  that  high  temperature 
.short  time  (HTST)  sweet  pea  blanching,  enhanced  /the  vitamin  C  and 
tl\lamin    retention  over  that  obtained  by  reguiar^ater  blanching. 


/ 


/ 
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The  mean  total  loss  of  vitamin  C  in  commercially  canned 
asparagus,  lima  beans,  and  spinach  ranged  from  5  to  33  percent; 
niacin  retention  ranged  between  6  and  17  piercent;  thiamin    between  \ 
8  and  42  percent;  and  riboflavin  from  10  to  24  percent.     (Cain,  ^)  \ 
Shroeder  (138)  studied    itamin       and  pantothenic  acid  losses  in 
22  canned  vegetables  and  24  canned  frui^s^nd  fruit  juices.  Compared 
to  the  raw  product,,       losses  in  the  vegetables  ranged  from  57  to 
77  percent,  while  pantothenic  acid  losses  ranged  from  46  to  78  percent. 
The  n^ean  loss  of  vitamin  B^  in  the  fruits  and  fruit  juices  was  37.6 
percent;  pantothenic  acid  figure  was  50.5  percent. 

Sweeney  and  Marsh  (154)  found  that  the  reduction  in  vitamin  A 
activity  ot  green  and  yellow  vegetables  attributable  to  cannings- 
resembled ^/the  usual  loss  during  cooking. 

Nutrient  retention  in  fruit  and  vegetable  products  canned  by 
the  aseptic  process  has  received  some  attention.    Data'  reported  by 
Cain  (5^)  revealed  that  strained  lima  beans  lost  15  percent  of  their 
thiamin    in  the  aseptic  process  versus  42- percent  in  the  conventional 
proce^ss.     Essentially  100  percent  retention  was  obtained  in  tomato 
juice  concentrate.    Howeyer,  storage  of  these  products  at  86**  F.  for 
nine  months  caused  a  28-percent , loss  of  thiamin    in  the  beans 
regardless  bf  their  processing  method  and  at  least  a  negligible  rloss 
in  the  tomato  juice.    Lun  and  Sioud  (116)  studied  the  stability  of 
aseptically  canned- pear  puree.    High  temperature  storage  caused 
discoloration,  faster  corrosion  of  the  tin  coating  of  the  container, 
and  formation  of  hydrogen  gas  in  the  head  space,  but  the  investigators 
report  no  nutrient  values.    Thiamin    retention  in  conventional  and 
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aseptically  processed  plum  tapioca  and  split  peas  with  ham  (baby  food) 

was  reported  by  Bongalon  ^  £l •  (48) <    Retention  was  higher  in  the 

aseptically  processed  products.    Losses  that  occurred  during  storage 

were  traced  to  storage  temperatures  and  time  spans,    Chen  ^  jl_,  (56) 

found  that  the  aseptic  canning  process  allowed  a  higher  level  of  free 

amino  acids  in  canned  strained  peas,     Everson  £^  £l,   (66)  found  a  higher 

retention  of  thiamin  in  aseptically  canned  strained  lima  beans  than  in 

conventionally  canned  ones,  whereas  the  vitamin       retention  of  strained 

o 

beans  canned  by  these  two  methods  was  about  the  same. 

Vitamin  retention  in  canned,  stored  vegetables  also  depends 
on  the  storage  t|emperature.    According  to  Kramer  (103) .  canned  peas, 
green  beans,  and  lima  beans  lose  just  a  small  percent  of  their  vitamin 
C  content  when  stored  at  temperatures  below  40  degrees  F,,  but  they 
lose  about  15  percent  when  stored  at  80  degrees  F,,  for  up-to  one 
year  and  about  25  percent  when  stored  at  this  temperature  for  longer 
than  one  year.     Significant  losses  of  thiamin  also  dgcur  in  canned 
vegetables  when  storage  temperatures  are  ten  degrees 'lowefr.*  Accord- 
ing  to  Cain  (54) ,  low-acid  canned  vegetables  retain  less  thiamin  than 
canned  fruits  retain.    Up  to  a  50-percent  loss  can  be  expected  in 
caryned  vegetables  after  24  months  of  stprage  at  80  degrees^  F.  Thiamin 

\      ■    ^'  ■       ■  . 

i^doss'  in  tomato  juice  stored  one  year  at  85  degree^^^,  was  15  percent, 
bift  .the  loss  increased  to  69  percent  when  the  juice  was  stored  at  110 
degrees  F,.  for  a  year.    Orange,^  grapefruit ,  and  tomato  juice  stored 
at  a  temperature  range  of  between  5Q  and  80  d'egrees  F.  for  24  months 
lost  only  25  percent  of  its  thiamin*  -^s^. 
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Vitamin  C  retention  in  citrus  juices  is  a  very  important  topic 
since  these  juices  are  popularly  accepted  as  prominent  sources  of  the 
vitamin,    Cain  (54)  reported  that  canned  citrus  juice  processed 
under  present  practices-'^rdtain  between  92  and '97  percent  of  their 
ascorbic  acid  and  that  low  values  in  the  products  purchased  on  the 
open  market  probably  stem  from  impro^^r^r^ storage  practices.  According 
to  Kramer  (103),  fruit  juices_stored  at  40  degrees  F.  or  less  lose  ^ 
very^^^-iftle  vitamin  C  even  after  12  months.     If  they  are  held  at  / 
higher  temperatures,  however,  the  loss  is  great.     For  example^^ver 
half*  the  vitamin  C  may  be  lost  in  four  months  if  fruit  juices  are 
stored  at  98^^d^grees  F. 

Effect  of ^freezing  on  the  nuJurient  retention  of  fruits  and  vegetables. 

The  actual  freezing  process  has  very  little  effect  on  thfe^nutrient 

contei)tvXif_fxuits  and  vegetables.     Rather,  looses  'dccur  during  the 

blanching  process  arid  during  storage,  and  t)ie  losses  depend  upon  the 

« 

length  of  storage  time  and,ijthe  blanching  'temperatures . 

\ 

Blanching  losses  are  essentially  the  same  as  thpse  that  occu;-  in 
the  blanching  that  precedes  canning.     Kramer  (103)  has  reviewed  the 


effects  of  freezer  starage*on-f ruits  and  vegetables  and  has  found 
that  asparagus,  gre^n  and  lima  beans,  and  peas  stored  at  -5  degrees  F. 
maintain  at  least  90  percent  of---=di5i2rig^       vitamin  C  content  for 
12  months.    However,  low.er  storage  temperatures  are  desirable  for 
braccoli,/^  cauliflower ,  s.pinach,  and  peaches  because  these  foods  will 
lose  from  20  to  50  percent  of  t^i^  vitamin  C  when  stored  for  12  months 
at  temperatures  ab  high  as  only  5  degrees!  F.    Vitamin  C  in  orange  juice 
however,  is  quite  stable  for  two  years  at  0  degrees  F.,  and  less  than 
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10  percent-is  lost  at- temperatures  as  high  as  40  degrees  F. 

Other  reports  confirm  the  stability  of  vitamin  C  in  frozen 
orange  juice.    Rakieten  et  al.   (129)  reported, that  vitamin  C  values 
of  fresh-frozeu  orange  juice  '(reconstituted  concentrate)  showed  a  - 
higher  average  value  than  freshly  squeezed  orange  juice.  No, 
^significant  losses  of  ascorbic  acid  took  place  either  in  fresh- 
frozen  or  in  freshly  squeezed  orange  juice  wh?n_^stored  at  ordinary 
refrigerator  temperatures  for  as  long  as  24  hours.    Lopez  et'^^*  (115) 
found  little^oss  in  the  vitamin  C  content  of  reconstituted  frozen 
orange  juice  after  eight^days  of  refrigerator  storage.     Orange  juice 
also  retains  its.  fol^cin  content  rather  well.     (Butterf ield,  53). 

Schro^der  (138)  ,  studying  vitamin       and  pantothenic  acrid  in 
frozen  vegetables,  fruits  and  fruit  juices  found  that  vitamin  B,  -losse 
in  22  vegetables  ranged  from  37  to  56  percent  while  the  pantothenic 

acid  losses  ranged  from  37  to  52  percent,  r  The  average  B.  loss  in  24 

^  '  6  . 

fruits  and -fruit  juices  was  15,4  percent  while  the  pantothenic  §cid 
loss  was  7.2  percent. 

Effect  of  dehydration  op^ruits  and  vegetables.     Calloway  (55)  has 
reviewed  the  effects  of 'thermal  dehydration  on  vegetables.  Retention, 
of  beta-carotene  (the  vitamin  A  precursor)  is  reported-  to  range -from 
70  to  100  percent  of  that  found  in  the  raw  product.    'Only  marginal 
losses  of  riboflavin,  niacin  and  pantothenic  acid  have  been  found  as  a 
result  pf^heat  dehydration.     The  use  of  sulfite  in  dehydrated  foods  is, 
however,  quite  detrimental  to  thiamin    retention.  ^Unsulftted 
dehydrated  vegetables  will  usually  retain  b^^JeenSO  and  90  percent  of 
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t|ieir  thiamin  ,  but  only  about  25  percent  is  retained  in  the  sulfited 
product.     Conversely,  sulfiting.  encourages  vitamin  C  retention, 
Thomas  and  Calloway  (160)  report  that  sulfited,  dehydrated  cabbage 
retained  large  amounts  of  vitamin  C,     But  Calloway  (55)  emphasized 
that  losses  o|  vitamin  C  in  the  presence  or  absence  of  sulfite  is 
extremely  variable  in  thermally  dehydrated  vegetables,  ranging  from 
complete  destruction  to  good  retention  with  50  percent  being  an 


accepted  average  value. 


Freeze-deiiydration  of  fruits  and  vegetables.    According  to  Hollingsworth 

/' 

(92)  moi*e  research  into  the  nutrient  retention  properties  of  freeze- 
dried/ foods  must,  be  done.    Loss  of  vitamin  C  in  freeze-dried 
vegetables  can  be  as  low  as  10  or  20  percent,  including  the  vitamin  C 
lost  during  blanching  before  the  drylrr^-process .     Steam  scalded, 
freeze-dried  peas  retained  from  80  to  92  .percent  of , their  vitamin  C, 
Cooked,  freeze  dried  carrots  approximated  to  cooked  raw  carrots  in  *^ 
beta-car<itene  (pro-vitamin  A)  content,     Sweeney  and  Marsh  (154) 
reported  similar  results  in  freeze  dried  carrots, 

Weits  ^  al .   (177)  compared  nutrient  losses  in  canned,  frozen, 
thermally  dehydrated,  and  freeze-dried  spinacji,  peas,  and  green  beans. 
They  found  vitamin  C  retention  lowest  iij  canned  and  thermally  dehydrated 
vegetables  "'and  highest  in  the  freeze-dried  and  frozen  ones.  Thiamin 
retention  was  better  in  the* thermally  dehydrated  and  freeze-dried 
products  and  poorest  in  the  canned.    Little  riboflavin,  potassium, 
iron,  or  calcdumjwas  lost  during  the  ^>arious  processing  procedures. 


Regardless  of  the  metbfod  of  dehydration,  storage  conditions 

i 

can  p^rpfoundly  affect  the  nutrient  retention  of  dri6d  fruits  and 
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vegetables,    Hollingsworth  (92)  has  reported  that  vitamin  C  loss  occur 
when  dehydrated  fruit  is  stored  in  air.     Fruit  bars  made  of  dried 
apple,  lemon,  and  sugar  stored  at  18  degrees  and  37  degrees  C,  lost 
vitamin  C  more  rapidly  than  when  stored  in  nitrogen.    At  18  degrees 
C,  ,  the  average  loss  was  74  percent  in  air  compared  with  57  percent'  in 
nitrogen.    At  -5  degrees  C,  however,  losses  in  both  air  and  nitrogen 
were  small, 

Calloway  (55)  reported  that  dehydrated  orange  juice  stored  at 
room  temperature^^  loses  practically  no  vitamin  C  provided  the  moisture 
content  is  'Very  low," 

Kramer  (i(J3)  notes  these  effect's  of  storage  conditions  on 
nutrient  retention  in  dehydrated  vegetables:    Tomato  flakes  lost 
practically  no  vitamia  C  when  stored  at^40  degrees  F,  at  moisture 
levels  of  from  1_  to  5  percent'.    However,  when  storage  temperatures 
were  70  degrees  F,  and  moisture  1  percent,  vitamin  C  loss  was  10 
percent;  it  incr^eased  to  30  percent  at  5  percent  moisture  levels, 
A  storage  temperature  of  100  degrees  F,  produced  a  30  percent  vitamin 
C  loss  within  a  32-week  storage  period  even  though  the  moisture  level 
was  only  1  percent,  whereas  a  5  percent  moisture  level  at  the  100 
degtees  F,  resulted  in  an  80  percent  vitamin  C  loss.    To  retain  the 
vitamin  C  content  of  dehydrated ^onions ,  cabbage,  white  potatoes,  .and 
rutabagas  for  one  year,  Kramer  found  storage  temperatures  of  between 
30  and  40  degreed  F,  to  be  necessary,    Kramer  concluded  that  "the  only 
way  of  maintaining  both  sensory  and  nutritional  quality  of  dried  foods, 
fo^  extended  time  periods,  is  to  store  them  at  the  appropriately  low  ^ 
temperatures  and  low  "relative  humidities,  particularly  if  the  dried 
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products  are  not  packed  in  air-tight  containers." 

•  * 

Effect  of  Irradiation  of  Fruits  and  Vegetables.    Studies  reported  by 
Cain  (54)  indicate  that  iortizing  irradiation  of  fruit* caused  no 
significant  loss  in  vitamin  C  if  the  level  of  irradiation  was  such 
that  the  fruit  was  otherwise  acceptable.    Irradiated  green  p^ayas 
and  mangoes  exhibited    no  reduction  in  their  vitamin  C  cpntent.  A 
dose-^rate  effect  on  vitamin  C  content  was  reported  when  strawberries 
were  exposed  to  gamma  radiation.    Thomas  £t  al .  (160)  reported  that 
irradiation  of  cabbage  oxidized  all  o^the  ascorbic  aci^  to'  the 
dehydro  fcton.    Most  of  this  was  further  oxidized  when  the  .cabbage  was 
cooked,  /resulting  in  a  very  low  retention  of  vitamin, C. 


Effect  of  Cooking  and  Processing  on  Eggs 

Fox  and  Cameron  (73)  have  pointed  out  that  cooking  of  eggs  .results 
in  little  lo^s  of  nutritional  value  except  that,  on  the  average,  20 
percent  of  the  thiamin  and  10  percent  of  riboflavin  are  destroyed. 
Burger  apd  Walters  (52)  have  repotted  that  neither  the  freezing  nor  the 
f reeze-drying  process  have  any  significant  effect  on  the  nutritive, 
quality  of  eggs.    Thermal  dehydration  of  eggs  can,  however,  result  in 
a  loss  of  protein  value  if  'k  harsh  heat  treatment  is  used. 

Dehydrated  eggs  may  lose  nutrients  during  storage.    According  to 
"Burger  and  Walters  (52),  egg  dehydtation  involves  a  desugaring  process- 
that  removes  glucose  from  the  eggs  and  subsequently  improves  the 
stability  of.  the  dried  product  during  storage*    Nevertheless,  Kramer 
(103)  has  reported  that  dehydrated  eggs  should  be  held  in  fjreezer 
storage  if  satisfactory  levels  of  nutrients,  particularly  vitamin  A,. 
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ar6-td'be  mainta^d  for  longer  than  one  month.    A-vitatoin  A  retention 
of  90  percent  was  obtained  in  dehydrated^  eggs  hel'd  fcor  12' months- a- ' 
^temperature  of. -10  degrees         Jf  the  storage-  temperature  was  raised 
to  0,  vitamin  A  loss  during  one,  year  e^cceeds  25  percent.'  It  re&ches  . 


50  percent  when  the  storage  temperature  reaches  10  degrees  F.  The  '  ' 
thiamin    in  dehydrated  eggs  was  f outt4.j:iUi£_^t-,quit:e  asf'lfabile  as  th 

"  *  ^^^^^^^  _ 

vitamin  A;  90  percent  retention  could/txe  obtaineddtlringTms.  ye^^^  ojP" 
storage  at  0  degrees  F.   -Riboflavin,  niacin,  pantothenic  ^cidV  a/d 


vitamin  A  are  relatively  stable  .in  dehydrated  eggs  stored  Op; 
to  nine,  months  a't  0  degrees  F,    but  storage 'fo-r  Ibngef  periadi^^sj^its 
in  the  rapidly  increasing  loss  of  some  of  these  vitamins, 

Effect  of  Cooking  and  Processing  on  Cereal  .and  Qg^s^l  Products.  ^ 

.  Th^-:;  substantial  nutritive  loss  that  may  result  f ro^.r^fipirjg  . 
of  cereal  has  been  reviewed'^  earlier  in  this*  discussion.  *  Bfrt.Lang 
(110)  has  reviewe'd  the  effect  of  cooking,  on  nutrlt'ive  vaiue  "^of  cefeal 

\       "         ^  '  '  *        '  c  • 

and  cereal  products.    Heating  wheat  at  100  degrees  C.  v^as' reported 


actually  to  ifnprove  its  nutritional  value,  but  overheating,  causes  a 


decrease.    Home  cooking  methods  .cause  no  4^teriorati/)r)  of  the  ^tritive 
value  rpf  corn,  but\water  soluble  nutrients  can  b.e  lo)5t '|rom  .rice  due. 
to  leaching  into  excess  amounts  of  cooking  water,  which  may  subsequently 
be  discarded. 

Lang  ^Iso  reported  thaf  so^e  loss  of  proteiA  value  normally ^occu^s 
in  bread^baking.    This  lofes  apparently  occurs  in^the  crust  wttete  the 
Maillard  redaction  des trays  some^  of  the  available  lysinq.  ^The^e  lysine 
fosses  ranged  from  9.5  to. 2^  percent  and  varied  with  the  baking  tlmeV 
tire; baking  tempe^^ature^  and  the  loaf  size.    Amino  acid  losses  due  to 

-.^^       '  '    '      r '  r^"^  A-  ' 


303 

/ 

baking  are  much,  greater -in  bre^s  made  with  amino-acid-f ortif ied  flour 
than  in  breads  made  with  unfortified  flour.    Certain  connnercial  cereal 
processes  that  involve  severe  heat  treatment  like  toasting  or  "gun 
^  g;?q)losion^"  have  been  reported  to  cause  a  large  loss  of  lysine  and  a 
general  deterioration  of  nutritive  value  (110) , 

According  to  Kramer  (103)  flours  that  are  essentially  comminuted 
dry  or  dehydrated  cereal  products  readily  lose  nutrients  under  adverse 
storage  conditiorts.     Both  vitamin  loss  and  protein  quality  deterioration 
may  occur  at  high  storage  temperatures.    Wheat  flour  that  is  not  sealed 
in  air-tight  containers  requires  storage  temperatures  of  38  degrees  F. 
to  retain  90  percent  of  its  protein  value  for  six  months  and  still 
lower  temperatures  if  it  is  to  be  held  longer.    When  wheat  flour  was 
stored  in  sealed  jars^  a  full  90  percent  of  its  protein  value  remained 
for  12  months       38  degrees  F. 

Effect  of  Cooking  on  the  Nutrient  Content  of  Fats  and  Oils 

Considerable  interest  in  the  effects  of  cooking>  on  the 

nutritional  value  and  toxicological  properties  of  fats  has  developed 

recently,    Thermal  oxidation  of  fat:  occurs  djiring  cooking,  and  this 

can  result  in  a  decrease  in  the  nutritional  quality  of  the  fat. 

Furthermore,  the  degraded  products  that  result  from  this  oxidation 

may  lielp  destroy  other  nutrients  in  food  partially  composed  of  fat 

or  in  food  cooked  in  fat.    According  to  Lang  (110),  tlie  amount  of 

« 

.  thermal  fat  oxidation  that  talces  place  and  its  ultimate  effects  depend 
on  such  factors  as  fatty/acid  composition^, time  of  heating,  temperature 
psed,  extent  of  aeration,  surface-volume  relationships,  and  presence 
or  absence  of  pro-or  antioxidants.    Lang  also  found  that  two  types  of 
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oxidative  changes  may  occur  in  fat; 

(Tjhose  that",  occur  when  fats  or  oils  ate  exposed  to  oxygen  . 
at  relatively -low  temperatures,  even *at  rpom  temperature. 
The  principal  changes  consist  in  the  productioa  of  hydVo--  . 
peroxides.     [Hydroperoxides  destroy  vitamins,  particularly 
vitamin  A  a?id  E,  amino  acids  and  other  compounds  susceptible 
to  oxidation.]  jl_ 

The^  second  gr^up^f  changes  is  found  in  -f ats  or  oils  heated 
to  higher  temperatures  exceeding  approximately  150  degrees  C. 

At  these  temperature^,  the  hydroperoxides  become  unstable  and  numerous 
secondary  compounds  are  rbrmed.         ^  -  ^ 

The  polyunsaturated    fatty  acids  are  most  susceptible  to 
oxidation.    One  of  t^e  major  polyunsaturated    fatty  acids  in  fats  is 
linoleic  acid  which  is  an  essential  nutrient.    Thus,  oxidation  , of  the 


polyunsaturated    fatty  acids  reduces  the  nutritive  value  of  fat. 

< 

Kilgore  and  Bailey  (101)  studied  the  degradation,  of  linoleic  icid  in 

various  fats^used Jpr  frying.    After  the  fats  had  been  used  to  fry 

potatoes  for  intermittent  periods  totaling  7.5  hours,  the  .linoleic 

acid  content  of  safflower  oil  was  reduced  by  2^9  percent,  that  of  com 

oil  5.5  percent,  cotton  seed  oil  6.5  percent,  and  shortening  3.5 

percent.     In  a  later  study,  Kilgore  and  Windham  (102)  studied  the 

cl?^nges  in  the  linoleic  acid  content*;q^f  frozen,  de^p  fried  -potatoes 

by  frying  the^otatoes  in  a  repeatedly  used  commercial  blend  of 

cottonseed  and,  soybean  oil.    Thes'e  potatoes  were  held  in  freezer 

storage  for  six  months,  and  then  reheated  (a)  in  oil  in  a  deep  fat  fryer, 

(b)  in  a  conventional 'oven,  and  (c)  in  a^microwave  oven.    The  last 

pound  of  fried  potatoes  contained  less  linoleic  acid  than  the  first  '  ^ 

pound  fried,  regardless  61  method  of  heating.    The  authors  felt  that 

[T]here  seems       be  little,  justification  for  preferring 
one  method  of  heating-frozen  deep-fried  potatoes  over 
another,  but  some  consideration  should  be  given  to 
degradation  of  llnolfeic  acid  with  repeated- use. 
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ang  (110)  has  expres^d  the  same  opiniou:    "The  saving  and  re-use  of 
frying  oils  does  not  appear' to  be  advisable." 

SchillerCet  al.  (137)  found  that  lipids  extracted  from  egg  yolk 
samples  heated  by  both  conventional  and  microwave  heating  exhibited  no 
change  in  fatty  acid  composition  and  no  measurable  decrease  in  poly- 
unsaturated fatty  acids.    However,  the  level  of  oxidized  fats  in  cakes 
baked  in  the  microwave  oven  was  somewhat  higher  than  that  of  cakes 
baked  in  the  electric  oven.    Thus  apparently  microwaves  do  not  interact 
strongly  with  lipid  molecules  to  initiate  hydrolysis  or  auto-oxidation 
in  food  systems- 

Unusually  severe  fat  treatment  can  produce  toxic  substances  in 
quantltiei>  harmful  to  experimental  animals.    However,  Lang  (110) 
believes  that  cor/ditions  necessary  for  the  formation  of  such  toxic  * 
substances  are  much  more  severe  than  those  normally  encountered  in 
household  or  industrial  food  preparation.    Lang  cites  several  studies 
that  demonstrate  that  fat  obtained  under  practical  conditions  from 
food  manufacturers/  restaurants,'  bakeries, 'and  Home  cooking  operations 
typically  show  none  of  the  damages  characteristic  of  overheating  by 

severe  laboratory  treatments., 

.  ^  ^  '  •  ♦ 

Nutritional  Value  of  Food  Provided  |)y>  "Convenience  Food  Service  Systems" 

In  recent  years  the  food  service  industry  has  befen  relying 
heavily  or!  "convenience  food  service  systems"  where  food  is  partially 
or  completely  prepared,  then  preserved  by  freezing,  canning,  " 
refrigeration,  or' some  other  process  until  it  is  distributed  to^ 
institutions  or  restaurants.    \-Jhen  these  products  are  served,  the 
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nutritive  value  will  depend  on  (a)  the  original  nutritive  value  of  the 

raw  ingredients  in  the  product  and  the  alteration  of  that  value  in 

I 

preparation,  (b)  the  preservation  and  storage  of  the  product  before  its 
distribution,  (c)  the  method  of  reconstitution,  and  (d)  the  condition 

—  -  \  ^^^^ 

under  which  Llie  ieconotitutGdHaxajuct  was  held  before  serving.  La 
Chance  et  al.,  (108)  point  out  that  food  taHes  like  USDA  Handbook  No.  8 
•  are  of  limited  usefulness  for  cal<:ulatiiig  the  nutrient  content  of 
products  of  this  sort  because  nutritional  losses  in  processing, 
storage,  and  reconstitution  were  not  considered  when  the  handbooks 
were  compiled.    Only  limited  research  hak  been  undertaken  to  ascertain 
the  final  nutritive  value  of  these  produpjis,  but  the  development  of 
methods  for  the  nutritive  analysis  of  frozen,  fully-cooked  institutional 
foods  have  already  been  reported  by  Garjes  and  Smith  (77).  Analyses 
were  developed  specifically  for  protein,  crude  fat,  ash,  crude  fiber, 
sodium,  pptassium,  calcium,  iron,  and  phosphorus  content.     Food  Care 
Division, -CPC  International,  now  uses  these  analyses  and  provides 
specification  sheets,  which  include  these  riutrients  analyzed  per 
cooked  portion,  for  each  of  the  pre-cooked  frozen  meals  they  supply 
to  hospitals  and  nursing  homes.  \These  analyses  sheets  will  become 
increasingly  helpful  to^ dietitians  in  calculating  such  therapeutic 


diets  as  low-sodium,  or  low-fiber  diets.    No  analys^^ 

for  vitamins,  however;  consequently  no  esttSate  of  vitamin  Retention 

^   ^  — ^ 

in  the  pre-cooked"meaTs^an  be -made^  as  yet.  ^ 
Kahn  and  Livitig&ton  (97)  have  investigated 
methods  on  the  thiamin    retentlatTin,^  fresh 
_.stewj  chidcerTTT^a^-Si^ 
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thiamin    losses  in  all  of  these  dishes  were  greater  when  the  products 
were  freshly  prepared  and  held  hot  at  180  degrees  F.  for  one,  two,  or 
three  hours  than  when  the*  same  foods  were  frozen  after  preparatio 
stored  at  -10  degrees  F.  and  reheated  in  either  a  microwave  or^ 

M^'j  -*   

infrared  oven  to  194  degrees  F.    Whien  these  frozen  products  were  re- 
heated by  immersion  in  boiling  water,  their  thiamin    retention  was 
still  greater  than  in  the  fresh  food  held  hot,  with  the  single  ' 
exception  of  the  peas  in  cream  sauce,  which  exhibited  the  same  thiamin 
retention  in  the  frozen  reheated  product  and  the  fresh  product  held 
hot  for  one  hour.    The  authors  therefore  suggest  that  the  "trend 
towards  'convenience  food  service  systems'  with  reliance  on  central 
preparation  and  freezing  may  indeed  offer  so^e  incidental  nutritional 

.5'  d- 

benefits,  provided  the  reheating  of  foods  is  carried  out  by  rapid 
methods. " 

Fries  and  Graham  (76)  compared  the  v itamin- C' retention  in 
portions  of  pre-plated,  frozen  meals  reconstituted  with  integral  or 
convection  heat.    The  vitamin  C  loss  for  the  peas  and  potatoes  in  these 
meals,  they  discovered,  was  significantly  greater  when  convection  heat 
^s  used  than  when  the  meals  were  reconstituted  with  integral  heat. 
Livingston  e_t  al .   (114)  have  reported  on  studies  done  by  the 


s  taf  f       tfesb^^gater  ing  Research  Unit  oftlTe-4liiiversity  of  Leeds.  The 
vittoin  C,  thiamin  ,  riboflavin,  and  lysine  contents  of  preprepared 
foods  frozen  in  bulk  and  reheated  using  convection  ovens  (the  "cook- 
freeze^  system")  'were  compared  with  that  p*f  conventionally  prepared 
hospital  foods.    The  cook-freeze  system  retained  significantly  more 
vitamin  C  than  the  conventional  system,  but  differences  in  thiamin 
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and  riboflavin  contents  between  the  two. systems  were  not  Really 
significant.    The  improved  lysine  retention  obtained  with  the  cook- 
freeze  system  indicated  thatT  it  causes  less  damage  to  protein 

< 

quality  than  the  conventional  system. 

Hoppner  £t  al ,   (94^.  investigated  folacin  activity  in  30  types 
of  frozen  dinners.    In  terms  of  total  fc^acin  supplied  per  whole  , 
dinner,  the  dinners  supplied  from  12  to  79  micrograms  of  folacin  each, 
which  constitutes  only  a  small  percentage  of  the  adult  RDA  of  AGO 
micrograms  per  day.    Total  folacin  activity  was  not  reduced  during 
reheating  of  the  dinners,  but"  there  was  ah  average  decrease  of  22 
pfetcent  in  free  folacin  amounts  due  to  the  heating.      Since  free 

€ 

folacin  is  biologically  more  available  than  some  of  the  conjugated 
^fprms  included  in  total  folacin,  this  decrease  during  heating 
proT)abIy_indicates  a  decrease  in  the  overall  availability  of  folacin^ 

^  Hellendoom  eTTal.   (90)  investigated  the  nutritive  value  of 
six  types  of  canned  meals*    The  meals  consisted  of  meat,  vegetables, 
pulses,  and  potatoes,  arid  the  examinations  occurred  before  and  after 
sterilization  and  after  storage  for  .one  and  one-half,  three,  and 
five  years.    Considerable  losses  in  vitamin  A,  thianvLn  ,  niacin, 
and  pantothenic  acid  occurred  during  both  sterilization  and  storage, 
whereas  vitamin  E,  riboflavin,  pyridoxine,W itamin  B^2>  folacin,  ' 
choline  chloride,  and  inositol  were  relatively  "stable.    The  protein 
quality  of  most  products  decreased  slightly  during  sterilization  and 
declined  steadily  during  storage* 

The  effect  of  various  methods  of  heat  conditioning  and  steam 
table  holdiBg-.o«--vlgamin  C  and  thiamin    retention  in  frozen. chicken 
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pot  pie  was  studied  by  La  Chance^  al.  (108) .    Varying  levels  of 
Vitamin  C  and  thiamin    were  added  to  pie  fillings  for  this  study.  The 
frozen  "nutrified"  pies  were  heat-r-conditioned  in  convection, 
conventional  electric,  and  infrared  ovens  to  an  internal  temperature 
of  180  degrees  F.     Samples  heii^ed  in  such  a'  manner  were  held  on  a 
simulated  steam  table  at  180  degrees  F.  for  30  minutes.    Loss  in  total 
vitamin  C  <iue  to  heating  varied  from  9  to  23  percent  and  in  pies 
containing  higher  levels  of  added  vitamin  C  there  was  less  of- a  loss 
in  convection  oven  heating  than  in  infrared  and  conventional  oven 
heating.    Covering  the  samples  during  heating  did  xiot  reduce  the  loss 
of  vitamin  C,  nor  was  there  any  further  loss  when  the  saii5)les  were  ' 
held  as  on  a  steam  table*    Thiamin    loss  average  around  30  percent 
when  the  pies  were  heated  in  conventional  ovens  and  10  percent  when 
infrared  or  convection  heat  was  used.    Losses  of  thiamin    in  samples 
heated  uncovered  was  13  percent  greater  than  in  the  covered  samples. 
Holding  samples  on  the  steam  table  increased  thiamin    loss  by 
approximately  11  percent,  ^  - 

According  to  Livingston  et  al .  (114)  the  nutrienE  losses 
resulting  from  holding  hot  foods  in  heated  food-wanriing  cabinets  are 
comparable  to  thosfe  that  occur  during,  steam  table  holding.  They 
.further  report  that  significant  losses  of  vitamin  A  and  C  can  occur 
when  hot.  cooked  foods  are  placed  in  insulated  food  carriers  in  which 
the  heat 'of  the  tood  itself  is  retained  for  several  hours. 

"In  some  modem  food  "systems ,  prepared  items  are  held  chilled  for 
several  hours  or  even  days  before  heating'  and  serving.    Studies  cited 
by  the  Livingston  group  reveal  that  vitamins  A  and  C  losses  in  foods 
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*  ^^'eld  chilled  for  72  hours  and  then  heated  to  serving  temperatifre  were 
>  *      >  '  -  / 

considerably  lower  than  losses  in  food  held  hot  for  three  hours.  . 
However,  ^eef  that  was  chilled  for  24  hours,  then  sliced  and  reheated 

to  140  degrees  F.  showed  only  a  68-percent  thiamin  ^tention,  compared 

to  a  79-peXcent  retention  in  beef  held  at  140  degrees  F,  for  90 
minutes  and^^fclien  sliced.     Slicing  and'  holding  the  beef  exposed  more 
surf^<?e  area  to  oxygen,  which  could  account  for  the  greater  thiamin 
loss. 

In  the  "Nacka*'  or"Delphin^'  system,  prepaj:^d  foods  are  filled 
hot  into  plastic  pouches  which  are  then  evacuated,  sealed,  pasteurized, 
and  chilled  until  needed.    One  study  reported  by  Livingston's  group 
examined  the  effect  of  this  treatment  on  the  vitamin  C  and  thiamin  ^ 
retention  of  both  broccoli  in  white  sauce  and  chicken  a  la  king,. 
After  4  days,  the  chilled  broccoli  retained  28  percent  of^^^s  vitamin  C 
compared  to  41  percent  for  -frozen  controls.    Chilled  chicken  a  la  king 
retained^^84/percent  of  its  thiamin  ,  compared  to  77  percent  for  the 
frozen  controls. 
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Recent  Developments  Which  May  Have  An  Influence 
QiuNutritional  Quality  of  Meals  Served  , 
,  —  In  Mass  Feeding  Programs 

>^ — ^^l^^"*^'  Large  segments  o'f.  the  nation's  population  rec^i'^e'^^  or  tio.r^ 

'  .  -of  their  daily  meals  through  s^ch  mass  feeding  programs  as  school 
breakfast  and  lunch,  congregate  feeding  for  the  elderly,  the  armed 
services  dining,  or  institutional  food  service.    Obviously,  the 
health  of  patrons  sei^ved  by  t^ass  feeding  programs  can'be  significantly 
affected  by  the  nutritidnal  quality  ot  the  meals  they  receive.  Several 
recent  developments  in  ^he  -operation  of  mass  feeding  programs  are 
likeliT^to  have  an  impact  on  the  nutritional  quality  of  meals  served 
in^'^these  programs.    These  developments  are  reviewed  below. 


New  Methods  of  Menu  Planning  .  -  ' 

Traditional  menu  planning  has  used  the  ^*f6od  groups*^£o  meet 
nutj?itional  .requiffemertts^^  (Ahistrom  an(f  Rasanen,  }.)"^lTi  the  United 


four  basic  food ^ifbups  have  been  established:    the  milk,  meat, 
fruit  and  vegetable,  and  cereal 'and  bread  groups.    Including  specified 
ainounts  of  these  foods  in  daily  meals  should  provide  adequate  nutrients. 
For  example,  the  *'Type  A"  school  lunch  should  provide  at  least  on.e- 
third  of  .the  recommended  daily  nutrient  intake  of  a  10-  to  '12-year-old 
child,  and  th^e  food  group  pattern  e^stablished  to  guide  in  menu  planning' 
for  such  a  lunch  is 

1/2  pint  of  finid  miik, 

2  ounces  of  meat  OT  an  alternate  from- that  group, 
2/3  cup  6f  two  or'more  fruits  and/or  vegetables,  1  c 

1  serving  of  enriched  or  whole  grain  cereal^- and  ►  '  '  . 

-  1  teaspoon  butte:?  or  fortified"  margarine* 
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But  Harper  and  Jansen  (87)  point  out  several  difficulties  inherent 
in  this  food-group  approach  to  menu  planning: 

(a)  Individual  food  it^ms 'of ten  do  not  fit  into  one  food  group, 
but  are  a  composite  of  a  nx^u^Ax^of  food  groups. 

(b)  Food  groups  are  only  an  approximation  of  the  nutrient 
composition  of  individual  food  items 

'  '  (c)     Fortified  or  engineered  foods  are  not  |dequately  described 
by  the  four  food  groups. 
(d)    Food  groups  do  not  provide  for  special- dietary  needs  like 

sodium,  fat,  or^carbohydra^^^  restrictions. 
An  alternate  approach  ;to/jnenu  planning  is  the  "nutrient  standard 
menu"  (NSM)  method  which  involves,  totaling  ni^tirients  coming  from  each 
Eenu  item  to  determiixfr-t^hether  the  totals  meet  or  exceed  the  desired 
jtand^rds.    Harper  a;nd  Jansep/<87)  described  three  NSM  techniques 

which  have  ^en -develop ed-^or  testing  in  mass  Eeeding  programs. 

-    ~     •  ''  % 

'  "The  computer  method.    The  digital-  computer  has ,made  possible 

yy  ^'^ 
■   the  development  of  an  automated  NSM  technique.    The  Computer-Assisted 

Menu  Planning  (CAMP)  'sys'tefiThas  be4n  used  in  hospitals  and  is  presently 

^eing  tested  in  schools.    This  s.y^tem  combings  a  large  number  of 

precoded  reci^s  to  meet  a  nutrient  standard.     It  offers"  the  ultimate 

in -flexibility,  but  it  requires  access  to  a  large'  digital  computer 

system,  thus  limiting  the  application  of  the  technique. 

The  abacus  method.    This' method  requires  the  development  of  a  - 

specific' recipe  file  and  the  precalcalation  orthe  nutrient  composition 

of  each  recipe.    An  experimental  method  has  been  developed  at  Colorado 

State  University  which'  combines  the  ms^ af  precalcula^ed  recipes  with 

•'an  abac<s-like  device  to  total  the  nutrients  in  menus  in  terms.  6f  - 
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"bead  units-/'    A  bead  unit  for  each  nutrient  is  10  percent  of  the  meal 

/    .  ,        *  ' 

standard  for  that  nutrient,.    The  menu  planner  must  remember  that  10 

bead^  are  required  for  each  nutrient  per  meal.  « 

#» 

The  abacus  device  has  a  row  of  beads  corresponding  to  each 
nutrient  in  the  standard.     Each  row  is  a  specific  color — protein  is 
brown,  vitamin  A  is  yellow,  etc.    When  10  beads  are  moved  from  left  to  * 
right,' the  standard  for  that  nutrient  -is  met.    Four  additional  beads 
per  nutrient  are^ allowed' ^to  accumulate  toward  the  next  day's  menu. 

The  abacus  method  has  been  tested  nationally  in  60  schools  in 
three  USDA  regions.    Jaasen  and  Harper  (95)  report  that  the  method 
was  found  to  be  fully  workable  and  resulted  in  "menus  nutr'itionally  t 
equal,  if  not  superior,  to  the  Type  A  menus. 

The  group  method.  ,  This  method  requires  the  sorting  of  cottfmonly 
used  menu  items  into  groups  having  a  similar  nutrient  composition. 
Between  40  and  100  groups  would  be  rieeded  depending  on  the  purpose 
of  the  menu.     (General  ^lienu  planning  would  require  fewer  groups  than 
special  diet  planning.)    The  menu  items  in  the  nujtritionally  similar 
groups  would  form  well-defined  exchange  lists.    A  cojnputer  could 
search  out  all  feasible  combinations  to  form  the  exchange  lists. 
Nutritionally  equivalent  meals  which  meet  the  nutrient  constraints 
would  then  be  formed  with  each  m$nu  item  (that  is,  main  dish,  side 
dish,  etc.)  consisting  of  a.  list  of  exch'anges.    These  nutritionally 
equivalent  menus  could  be  published  in  booklet  form,  and  a  menu 
planner  with  a  thousand  of  these  menus  could  conceivably.  pl*an  more 
thari  a  milrion^specific  meals. 

•V         Jansen  and  Harper  ^(95)  have  p^ointed*  out  that  the  use  of  nutrient 


standard- menu  planning  in  mass 'feeding  programs  requires  recipes  coded 
according  to  nutrient  coiH)ositioh  and  that  a  handbook  of  nutrient 
'  values  for  foods  as  processed  and  served  in  quantity  food  systems  is  . 
also  badly  needed.    This  data  is  not  widely  available'  at  gresent  and 
represents  a  high  priority  nWd  in  institutional  food  Service* 

Use  of  Formulated  Nutritionally  Modified  Foods 

Restoration  o£  nutrients  in  food.    Restoring  nuJn:ient;s,^to  foods 
that  have  sustained  nutTrient  loss  during  processing  has  been  practiced 
in  the  United  States  since  the  early  1940 's  when  restoration  of  certain 
B  vitamins  in  cereal  products  began.    The  Food  and  Nutrition  Board 
of  the^National  Academy  of  Science  (74)  specifies  th'at .nutrient  levels 
achieved  through  restoration  should  be.  from  1.0  to  1.5  times  the 
preproces6ed  levels.     <  *  • 

The,  enrichment  agd  fortification  of ' food  with  nutrients.  More 
recently,  enrichment  and  fortification  prograins  have  Seen  introduced 
in  which  the  levels  of  certain  nutrients  in  foods,  are  raised  well 
above  the  levels  that  existed  in  the  preprocessed  state..  ,  the  Food  ^ 
and  Nutrition  Board  endorses  the  addition  of  nutrients  to  foods  t^ 
achieve  enrichment  or  fortification  when  all  the^  following  conditions 
are  met:  ^     *  '       ^  ^ 

1.  The  intake  of  the  nutrient(s)  is  beldw  the  desirable  ♦ 
^levels  in  the  diets  of  a  significant  number  of  ^^bple;^   ^'  * 

2.  The  food)s)-used  to  supply  the  nutrient(s)  is^4ikely  to, 
be  consumed  in  quantities  t*ha,t  will  make  a  significant 
contribution  to  the  diet  of  the  population  in  need; 
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3.  The  addition  of  the  nutrient(s)  is  npt  likely  to  create 
a  dietary  imbalance;  ' 

4.  The  nutrient (s)  added  is  stable  under  customary  conditions 
of  storage  and  use;  ^  .  / 

5.  The  nutrient (s)  is  physiolq/gically  available  from  the  food; 

6.  The  enhanced  levels  attained  in  the  total  diet  will  not  be 
hai^fully  excessive  for  those  who  may- employ  the  foods  in 
varyiug  patterns  of  use;  and 

7.  The  additional  cost  is  reasonable  for  ^the  extended  ' 
consumer.  ^  i 

Friend  (75)  has  reported  a  growing  trend  to  fortify  many 
beverages  to  levels  that  will  equal  or  surpass  the  vitamin  C  ^ontent 
of  orange  juice.    The  additipn  of  vitamiti  C  to  fruit  juice^  ^nd  drinks 
more  than  do^ubled  between  1966  and  197G.    Data  "suggests  tjiat  a 
threefold  increase  in  use  of  vitamin  C  in ^flavored  beverages  and 
dessert  powders  occurred  between  1967  and  1970.    Moreover-,  the  use  ^ 
of  vitamin  C  in  such  other  products  as  flavored  milk  extenders  and 
ready-to-eat  cereals  almost  quadrupled  in  tl\e  same  time  period.' 

The  addition  of    itamins* D  and  A  to  foods  has  also  increased. 
Since  1957,  the  total  ai]W)tiB.t.  ot  vitamin^A  has  ifioFe'than  tripled  while 
its  use^m  milk  increased  almost  nine  times.     (Friend,  75) 

The  Federal  Food  and  Dfug  Administration  (71)  Kas^r^cently  set ^ 
a  new  standard  for  iron^pririchrpe^      flour  and  br^ad.    This  standard 
would  require  40  mg  9f  iron  per  pound  of  flour  and.2S.mg  per  pound 
of. bread,  which  ''doubles  the  present  12.5  mg  limit , in  bread.    The  newj 
standard  was 7to* become  effective  April  iS,  1974*    But  it  has  been 


/ 

/ 


delayjB'd  until  January  1,  1975,  pending  the  outcome  of  an  April  1,^ 
he^aring  when  cer^tain  objectiorisr  by  ind^xniiduals  and  doctors  virere 
raised.    These  objections  were  summarized  in  Consumer  News  (63) 
follows: 

a»    Added  iron  could  created  a  health  hazard  for  persons 
suffering  from  such  iron  storage  disorders  as 
,  hemochiromatosis-J-.'Sideroblastic  aipdnia,  thalassetaia,  ^ 

^'  • .  ^  ^  / 

^  Cooley's  anemia,'  and  chronic  liver  .disease  associated 

with  excessive  consumption  of-  alcoholic  beverages; 

b.  Added  iron  may  mask  diagnosis  of  such  other  illnesses 
/  signaled  by  anemia  as  intestinal  cancer; 

c.  Added  iron  may  contribute  to  the  development  of 
Parkinson's  disease;  and 

d.  Added  iron'  may  cause  elevated  hematocrit  and  elevated 
hemoglobin,  , 

Protein  or  es^^ntial  amino  acids  are  being  added  to  certain 
food  products  fo  improve  both         quantity  and  quality  of  protein, 
SidweXl  and  Stillings  (139)  have  studied  the  use  of  fish  protein  - 
concentrate  (FPC)  to  upgrade  the  nutritional  quality  (Pi^otein 
Efficiency  Ration,  PER)  of  saltine-type. crackers.  Fortification 
levels  of  only  between  4  and  8  percent  EPC  increased^  the  PER  three- 
fold or  more,  whereas  higher -fortifiqation  did  not  further  improve 
nutritional  quality.    Moreover,  crackers  fortified  with  the  4  to 
8  percent  FPC  were  as  acceptable  as  unfortified  crackers  in  textupe 
and  flavor. 


/ 
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^    Graham  * (83) w.ev^uated  a  corit-soy-^wheat  mat^aroni  containing  21 
percent  protein*    The  product  was  fed  to  malnourished  infants^  the 
researchers  foui^^he  protein  digestability  to  be  close  to  that  of 
modified  cow's  milk;  and  the  net  protein  utilization  was  approximately 
75  percent  of  that  of  casein.     In  tests  in  Peru,  Brazil,  and  the 
southern  United  States,  the  product  was  found  to  be  highly  acceptable. 

In  late  1972,  the  FDA  (64)  issued  a  regulation  allowing 
supermai;kets  to  shelve  "enriched  macaroni  products  with  fortified 
protein."    The  regulation  requires  that  the  proportion  of  milled 
wheat  be  larger-  than  the  proportion  of  ,any  other  ingredient  and  tha^ 
the  protein  content  be  not  less  than  20  percent  by  weight.    The  new 

product  must  be  labeled  "Enriched  Wheat   Macaroni 

Product — with  Fortified,  Protein,"  and  the  blank  space  must  contain  ' 
the  name  of  the  type  of  flour  or  jseal  use'd,  like  "soy"  or  "com." 
Protexn-fortif led  enriched  macaronies  have  already  been  approved  for 
use  as  a  meat  alternate  in  the  school  lunch  program*    These  macaronies 
must  contain  a  minimum  of  20  percent  protein  with  a  PER  equal  to 
95  percent  of  that  of  casein  (Rosenfeld,  133)  and  it  is  allowed  to 
satisfy  up  to  one-half  the  minimum  requirement  for  two  ounces  of  cooked 
meat  an^  cheese. 

Formulated  or  "synthetic"  foods.    Advances,  in  foo^Vechnology 

.    have  made  it  possible  to  produce  a  variety  of  "new  foods"  which 
frequently  use  ^^s^  base  blended  cereal  grains, 'oil  ,seeds,  legumes, 
roots,  or  tubers  as  sources  of  protein  and  energy.     Examples  are  foods 

t     resembling  dairy  products,  fruit,  juice,  and  meats  in  appearance, 
texture,  flavor,  and  odor.     The  Food  and  Nutrition  Board  of *the 
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IJational  Research  Council  (74)  has  stated  that  "the  composition  of' a 
-new  or  formulated  food  becomes  especially  important  when  an  average 
serving  of  the  product  it  imitates  or  replaces  contributes  5  percent 
or  more  of  the  recommended  daily,  allowance  of  any  essential  nutrie^ 
or  energy.     The  formulated  food  should  contain  on  a  caloric  basis 
at  least  the  variety  and  the^a^nounts  of  important  nutrients  provided 
by  the  food  it  replaces." 

Some  formulated  produetrs^  have  bppn  dp<7lgn£d  .to^eplace  the  major 
part  of  a  meal.     Such  products  according  to  the  Food  and  Nutrition 
Board  (74)  "should  provide  for  those  essential  nutrients  for  which  RDA 
allowances  have  not  been  established,  25  to'  50  percent  of  the  estimated 
requirement.     Caloric  value  of  such  products  depends  upon  recommended 
use."  I  ; 

Baker  et  al.   (45)  have  summarized  the  market  penetration  by 

substitute  and  "synthetic"  foods.    For  example,  substitutes  for  dairy 

products  abotmd.    ^^argarine  accounts  for  more  than  two-thirds  of  the 

table  spread  market;  nondairy  coffee  whiteners  comprise  about  35 

percent  of  the  light  cream  market;  and  substitute  toppings  have  more 

than  half  the  whipped  topping  market.    Total  sales  of  filled  milk    ...  < 

« 

amount  to  only  a  fraction  of  one  percent  of  United  States  sales  of 
fluid  whole  milkt  but  Baker *s  group  predicts  that  these  substitutes 
will  increase  their  market  share  as  more  acceptable  products  are 
developed. 

Formulated  substitutes  for  citrus  juices  are  available  in  cans, 
bottles,  and  cartons  in  liquid,  frozen j'^or  powfJered  form.  These 
products  now  account  for  about  21  percent  of . the  600-million-gallon 
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retail  citrus  beverage  market  (45).  * 

Adverse  publicity|^over  animal  fat  in  the  diet  an^^Jiife 
of  vegetable  pro1:ein  compared  to  meat  protein  have  provided  a  genuine 
incentive  to'  develop  protein  foods  to  replace  meat  (45).  Soybean 
protein  increasingly  substitutes  for  meat.,^^Jme  soy  products  are 
used  as  partial  substitues  of  "meat  extenders,"  while  other  products 
are  formulated  to  replace  m»ti*4g^_^meat^  analogs.    Th§  extenders 
more  widely  used  probably  because  other  pl^t  produc-fr^lTike  oatmeal 


and  bread  crumb^have  traditionally  bwrfused  to  extend  meat  in 

numerous  recipes:    meat  "extension,"  in  other  words,  is  already  a 

familiar  technique. 

Some  institutions  facing  fixed  budgets  are  using  soy-based  meat 

subAitutes  because  they 'reduce  the  cost  of  meals.    In  1911    the  U:.S, 

Department  of  Agriculture  allowed  the  use  of  textured  vegetable  protein 

(soy  protein  is  used  most  widely)  as  a  meat  extender  in  the  school 

lunch  program.    Hekman  (89)  has  reviewed  the  specifications  set  up  by 

USDA  for  this  use  of  textured  vegetable  protein:    The  vegetable  protein 

product  can  be  prepared  and  served  in  combination  with  ground  or  diced 

meat  in  the  form  of  meat  patties,  meat  loaves,  Or  meat  stews,  or  in 

similar  foods  made  with  poult'ry  or  fish.    The  ratio  of  30  parts 

hydrated  vegetable  protein  (with  a  moisture  content  of  from  60  to  65 

percent)  to  70  parts  uncooked  meat,- poultry ,  or  fish  has  been  established. 

* 

The  textured  vegetable  pratkin  product  can  be  made  from  food  grade  oil 
seed  orl  cereal  ^flours  or  can  be  derived  from  protein  concentrate  or 
isolates.    The  protein  efficiency  ratio  (PER)  of  the  textured 
vegetable  protein  cannot  be  less  than  1.8  on  the  basis  of  PER  =  2;5 
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for  tasein.    The  PER  of  a  meat-textured  vegetable  protein  combination 

can  not  be  less  than  2.5 

The  extensive  use  of  textured  vegetable  protein  products  in 

school  lunch  occasions  some  caution.    Murphy  (123)  points  out  that  the 

vegetable  protein  products  made  according  to  the  school  lunch 

specifications  are  inferior  to  poultry,  fish,  milk,  and  eggs  in 

nutrient  quality,  and  "They  do  not  have  the  same  ideal  balance  of 

essential  amino  acids;  they  do  not  have  all  of  the  minerals  and  other 

micronu^^  do  not  have  the  same  level  of  nutrient 

"availability."    Murphy  calls  textured  protein  products  "satisfactory 

protein  supplements"  but  "not  adequate  substitutes  for  meat,  fish, 

poultry  or  eggs  in  the  sch^l  lunch  programs." 

Clausi  (57)  has  Sj^&marized  the  technological  problems  that  the 

food  industry  faces  in  formulation  and  nutritional  modification  of 

food  in  the  following  five  questions: 

(a)    \^ere  will  we  obtain  the  new  knowledge  we  need  on 
micronutrients  and  trace  substances? 

*  (b)    \^ere  will  we  find  the  low-cost  sources  of  protein  that 

have  a  wide  range  of  functional -characteristics  and  a 
high  nutritional  rating? 

(c)  How  soon  ❖ill  we  solve  the  problems  of  taste,  product 
performance,  processing,  and  so  on,  that  some  nutrients 

,  are  currently  giving  us? 

(d)  How  will  we  solve  the  problem  of  storage  life  of 
nutritionally  modified  products 'and  the  variability  of 
natural  sources?    Old  data  will  not  necessarily  apply* 

(e)  How  will  we  make  sure  that  the  nutrients  we  put  into 
modified  foods  are' biologically  active  when  they  aire 
consumed? 
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Central  Commissaries  and  Contract  Service 

Central  commissaries,    A  type  of  system  which  is  currently 
finding  increasing  use  in  mass  feeding  programs  is  the  central 
commissary.    According  to  O'Hara  et  al.  (128)  the  central  commissary 
consists  of  a  "central  food  storage  facility  and  ^  food  manufacturing 
plant  which  provides  food  in  various  states  of  preparation  for 
service  at  satellite  locations."    Usually  the  central  commissary  is 
physically  removed  from  the  location  served  so  that  a  certain  time 
exists  between  preparation  and  service.    This  time  gap  necessitates 
the  preservation  of  cookeS  foods  either  by  chilling  or  freezing,  the 
transportation  of  them  to  serving  locations,  or  reheating.  The 
distance  between  the  C9jiimissary  and  satellite  Ic^tatioi^  may  vary  from, 
a  few  to  almost  a  hundred  miles.    The  central  commissary  approach  is 
presently  in  use  in  many  school  lupch  programs^  institutions,  and 
restaurants,  * 

ContradT'service.     In  recent  years  increasing  numbers  of 
•institutions  and  restaurants  have  contracted  with  outside  commercial 
firms  for  food  service^,  and  in  1970  the  gecision  was  made  by  the  U.S. 
Department  of  Agriculture  to  allow  schools  to  contract  food  service 
without  losing  federal  subsidies. 

Three  typ.es-<yf"''contr^7^^^  (n")  . 

1-    The  operating  contract— In  this  type  the  management  ^ 
Company    sends  its  own  personnel  into  a  school  system's 
kitchen  .and  cafeteria  to  run  them.    In  a  few  cases,  only 
^  management  supervision  is  furnished  by  the  contractor. 
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'2,    The  preplated  food  system — In  this  type  frozen,  preplated 
meals  are  furnished  by  the  food  manufacturer.    These  afe 
heated  and  served  by  school^  personnel  who  are  also  responslbl 
for  milk,  dessert,  and  other  extras^ 
3o     The  prepackaged  food  system — In  this  type  the  meals  are 
assembled  at  a  centraL  kitchen  with  all  necessary  hot  and 
cold  menu  items  included.    Children  are  usually  served  by 
school  personnel*    Such  a  system  is  the  same  as  the  central 
commissary  with  the  commissary  being  owned  and  operated  by  a 
commercial  firm* 
Effect  of  central  commissar  and/or  contract  service  on  the 
nutritional  cjualit^  of  meals*^    In  most  cases,  food  prepared  by  contract 
or  in  central  commissaries  is  subjected  to  a  preservation  period  and 
reheating  step.    But  , this  is  not  ^the  case  with  "on  site"  prepared  foo^'* 
Sufficient  research  lias  not  yet  been  done  to  assess  the  effect  of  this 
type^^of^^^handling  on  the  final  nutritive  quality  of  food*    But  Miskimin 
et  al*   (122)  calculated  the  nutritive  value  of  156  frozen  preplated 
Type  A  school  lunches  furnished  by  three"nationally  known  companies. 
They  found  that  the  calculated  levels  of  calcium,  calories,  thiamin  , 
3nd  irmTwould  not  assure  th^  expected  one-third  RDA  levels.  The 
authors  express  the  belief  that  these  results  derived  from  values  in 
Handbook  No.  8  probably  overestimate  ^the  nutrient  values  that  would 
actually  be  found  by  chemical  analysis. 

Studies  Which  involved  analytical  determinations  of  the  nutritive 
value  of  commissary  type  meals  are  limited.    The'^e  were  reviewed  in 
Section  Two  ©f  this  report;  and  they  should  constitute  research  of  a 
high  p'rioritYc 
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*    ^  » 

Nutrient  Labeling - Regulations  and  Initial  Reactions  to  Them  - 


> Introduction      '         *  •     .  ^   ,       ,   •  h 

One  of  the  major  recommendations  that  emerged  from  the  1969  White 
House  Conference  on  Food,  Nutrition  and ^Health  >7as  that  nutritional 
labeling  be  included  with  fo^qd  products.    An  ad  hoc  nutritional 
labeling  advisory  committee  composed  of  nutrition      experts, ^educators, 
and  representatives  of  consumer  groups,  government,  ^and  industry  began 
work  in  early  1970  to  devise  an  easy-to-understand  nutritional  labeling 
system.    The  Journal  of  Home  Economics  (17)  reviewed  the  pilot  Studies 
that  were  conducted  on  the  three  alternative  formats  derived  for, 
conveying  the^^amgjlnts  of  nutrients  provided  by  a  serving  of  a  ^ 
particular  food.    These*  included  ,  ^ 

1.    Numerically,  by  percent  or  unit; 

2-..    Verbairly^  through  use  of  adjectives;  and 

3.    Pictorially,  through  use  of  stars,  Vircles,  or  other  sjrmbols. 

Five  large  food  chains'  cooperated  with  the  FDA  by  introducing ^ 

experimental  nutritional  labeling  in  their  sto'res.    They  were  the 

Consumer  Cooperative  of  BerJcelay^^^Inc^^j^Fd^st  National  Stores;  Giant 

Food,  Inc.;'  the  Kroger  Company;  and  Jewel  Food  Stores. 

Nutrient  Labeling  Regulations  ^ 

In  January' of  1973  the  Ida  published  tlie  first  ^hase  'of  .a 
♦ 

comprehensive  program^ to  regulate,  labeling  in  regard  to  nutrient 
content  of  food  in  The  Federal  Register  (72»);    The  second  and  third 
phases  were,  published  in  the  March  14  a'n4  August  2  issues  of  the  1973. 
Federal  Register.    Excellent  summaries  of  all  three  phases  of  this 
program  h'aye  been  published  in  Nutrition  Reviews  (28,  29,.  30).  " 


According  to-  F^Kthe  new  program  is  "designed  to  provide  the 
American  cons^wr^rwith  spficlfic^^and  meaningful  new  information  on 
identi^y^^guality  and  nutritional  value  of  a  wide  variety  of  general 
and  sptecial-'^^foods  available  in  the  nation's  marketplace?" 

JdA  Commissioner-  Charles  ^  Edward  said  that  the  actions  will 
result  in  "the  most  significant  change  in  foo5, labeling  practices 
since  food  labeling  Iregan,"  and  that  tjie  regulations  "will  put  iirtzo 
practice  virtually  all  ot  the  labeling  recommendation^  of  the  White 
House  Conference  on  Food,  Nutrition,  and  Health."    This  labeling 
program  includes  regulations .governing  when  and  how  nutritional 
labeling  is  ^^o  be  used,  a  uniform  format  to  be  used  on-  labels, 
provision\f oi:  the  identification  of  the  fat  and  cholesterol  content 
of  food,*^andards  for  products  sold  as  dietary  vitamin  and  mineral 
supplements,  and  new  rules  for  the  definition  and  labeling  of  imitation 
and  artificially  flavored  foods.       '      '       ,  * 

,When  shall  nutation  labeling  be  used?    Nutritional  labeling  is 
Voluntary  for  most  foods,  however  if  a  ^^roduct  is  fortified  by  the 
addition  of  a  nutrient,  or  if  a  nutritional  claim  is  made  or  nutrition 
information  given  , in  its  labeling  or  advertising,  that  product  must' 
have  full  nutrition  labeling.    Any . reference  to  the  ptotein,  fat, 

carbohydrate^  calories >  yitam'in,  or  mineral  content  of  a  pioduct-,  or 

.  ^  •  '  "» 

*any  statement  concerning  the  use  of  that  product  in  dieting  will 

f»  ♦ 

trigger  full  nutrition  labeling.    A  food  cannoE^  be  called  a  "significant 

« 

source"  of  a  nutrient  unless  that  nutrient  is  present  in  the  food  at 
a  level  equal  to  0*^"  in  excess  *of  10  percent  of  the  US~RDA  per 
serving.    Furthermore,  ho  claim  of  nutritional  superiority  to  another 
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foad  ^may  be  ma'di^^anless  the  food  contains  10  percent  more  of  the 

US-RDA    *of  the  claimed  nutrient  per  serving^    S tat efilents' concerning 

the  cholesterol  or  sodium  ctfntent  of  a  food  will  be, permitted  withotit 

♦ 

invokijig-^ll  nutritional  labeling.  * 

The  regulation  specif ically  sets  forth  five  prohibitions  In 
regard  t6  claims  that  can  be  made  about  fo'od.    Cla;tms  cannot  be  made 
.1.  "That  a  food,  because  of  the  presence  or  absence-  of.     *     .  /• 
^    certain  dietary  properties,  is  adequate  or  effective 
-  in  the  prevention,  jtur^,  mitigation,  or  treatment;  of 
any  dis^ease  ^r  symptom.       -      '    ^  •  ^ 

2.  That  a  ciiet  of  ordinary  f'oods  canhot  supply  adequate^  " 
amoijnts  o.^  n«trij6nts.  ♦    .  '     .  „ 

3.  That^  the'lack  of_dptimumnutritive  quality  of  a*  food,  by 
reason  of  the  soil  on  which  that  food  is 'grown,  is  or  • 


may  be  responsible*"  for  an  Inadequacy  or  deflp^ncy  In'  ' 
the  quality  of  the'  daily  diet. 
4**    That  the  storage,  transportation,  processings  or  cooking 
of  a  food  is  or  may  be  responsible  for  an  inadequacy  or  , 
deficiency  in  the  quality  of  'diets.    ^         '  '   '  ^  •    *  * 

*  * 

5.  'That  the  food  has  dietary  properties  wheigi  -such  properties  , 

are- of  no  significant *valu6  dr  ne6d  in  l:^uman  nutrition. 

6.  TKat  a  natural  vitamin  in  a  food  is  superipr  to  an.  added  • 
or  synthetic  vitamin,  or  (that  there  is 'a  "difference] »  . 
betweeti  vitamins  naturally  present  dnd  thos.e^  (that  are] 
added.        '  ,  •  -  ,* 


All  labeling, ordered  after  December  31,  1973,  aiwl.all  products 
shipped  dfter  December  31,"l974,  shall  be  4n  coihplianc^  \^ith  these*-  ' 
new  regulations.  *  *     .         '  ^     -  • 

How  shall  nutritional  information  be  presented?    Levels  of 
vitamins  and  minerals  will!  be  listed'^^s  a  percentage  of  the  newly  ^ 
establiaji^d  "U.S.  Recommended  Daity  Allowance"  (US-RDA)  which  replaces 
the  preyiously  ,used  Minimal  Daily  Requirements  (MDK    ).    The  US-RDA- 
values  were  derived  from  the  highe^st  tvaj.ue  for'^each  nutrient  given  in 
the  National  Academy  of  Science-National  "Research  Council  tables  for 
males, and  noni)regnant ,  nonlactating  femal.es,  four  T3r  more  years- of  age 
exdept  for  calcium,  phosphorous,  biotin,  pantothenic  atid,  copper,  - 
.,and  z^inco  ,^The  US-RJDA      for  calcium  and  phosphorus  (both  one  gram)  are 

-c'  '    ^  i  '  * 

not  the  highest  values  in  >the  NAS-NRC  tables  '(both  1.4  grams)  because 

of  their  physical  bulk  and  solubility,  the  wide  variability  in 

requirements  depending  on  agie,^  the  human  i*equir'emeii,t8  of  one*  graui 

generally 'accepted  in  the  U.S.,  and  the  lower* values  generally 

advocated  by  international  'nutrition  groups^.    The  US-RDA  values  for 

biotin,  pantothenic  acid,  copper,  and  zinc  had  not  been  tabulated  whpn 

the  nutrient' labeling  regulations  were  being  drawn  up,  however,  ^ail 

these  are  recognized  as* essential  in  human  nutrition  so  US-RDA- values 

were  established  so ^^at  therfe  could  be  included  in  nutritional 

information  on  labels.    The^ US-RDA     -for  vitamins  and  minerals  are 
t  *     •  •  '  * 

shown  in  Table  1.  *  '  .  *  ^  . 

'  A  value  of  45  grams  was  selected  as'  the  US-RDA  for  protein 

•   *    .  '       ,  ■         •  ■   '  % 

having  a  protein  efficiency  ratio  (PER)  value  equal  to  or  greater  ^ 


than  Chat  of  casein.    A  value  of,  65  grams  of  total  protein  was  $et 
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TABLE  1 


UNITED  STATES   RECOMMENDED  DAILY  ALLOWANCES 
VITAMIN  OR       •    UNIT  OF    ^  ' 


•  MINERAL 

Vitamin  A 

Vitamin"  D 

Vitamin  E 

^-tamin   C  * 

f 'o  1  i  c  acid 

thiamin  * 

riboflavin 

niacin 

'      »  • 

4 

Vij:amin 
Vdtaminf,  B 
bio  tin 


12 


MEASUREMENT' 

-  I-U 
lU 
lU/ 

^  * 

mg  . 
mg  • 
mg. 
mc . 

mg* 


INFANTS  AND 
PHLLDREN 
iNDE-R  4 


^ND 


4 

pantothenic  acid  mg 


.  .calcium 

pho  sphor ous  < 

iod  i'ne* 
*  iron 

magnes  ium 

copper 

zinc 


gm , 

mc 

mg . 
mg  , 
mg , 
mg  . 


2,500 
'400 
1-0 


40 
0.2* 
0.7. 
0.-8 
'9.0 
0...7-. 
3. 

.     Q.  15 
5.6 
0.8 
0.8 

10 
200 
1.0 
8.0 


ADULTS 
5,000  " 

« 

.  400  • 
30  , 
60 
0.4 
1.5 
1.7. 
.  20 
2,..0' 
6.  ' 

10 
1.0 
1.0  . 

150,^ 

18 
400  • 
2  .  0 

15 


PREGNANT  OR 
LACTATING' 
•  'WOMEN" 

8,000*  ' 

4O0 
•  30 
'      '  •  ■  60 

0.  *8 

1.  7 
2.0 

20 
'  2. .5 
8.,  , 
0.3 
10  *  ■  ' 
1.3 
1.3 
150 

18  ♦ 
450 
2.0 
15 


ERIC 


'  r  — 
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0  t,  ^  ' 

as  t;he  .US-RDA  ^or  protgln,  having  a  PER  value  less  than  that  of  casein. 
Total  protein  having  a  PER  value  less  'th^n  20  percent  of  that  of  ' 
casein  cannot  be  stated  on -the  label  in  terms  of  pei^ceht  US-RDA;  it 
.must  be  designated  ad '''not  a  significant  source- of  protein," 

The  standard  format  shown  in  'Table  2  is  required  in  its  entirety 
whenever  nutritional  labeling  is  used. 

TABLE  2  . '       •  ,  • 

•    ^,  Nutrition  Information  ^ 

Serving  Size         ^     t  * 
o  .  Servings  per  container  '/ 

Caloric  content  /  ,        *    '  ^ 

Ptotein  content  in  grams       «  ' 
Carbohydrate  content  in  grams 
»  ;        Fat  content  in  grams  .  . 

Percentage  of  U.S.  Recommended; Daily'  i 
Allowances  (US-RDA)  of  proteipj  Vitamin^,.  , 
and  minerals  ^ 

o  Protein*  ,  " 

Vitamin  A     ,  '    •  "  *  ^ 

'     .  Vitamin  C  .  - 

*  Thiamin  , 

♦  Ribof,lavin  , 

Niacin         '  ' 

Calcvium  , 

Iron 

•  *        ►  * 

A  listing* of  all  seven  of  the  vitamins  and  minerals  shown -in  * 

Table  2  must  be  included  if  the. food  contains  2  percent  or  more  of 
the  US-RDA      for  these  vitamins  and  minerals.    However,  If  'a  food 
contains  less  than  2.  percent  of  the  US-RDA     for  four  or  mor^'  of  these 
Seven  nt^trients,  -the  manufacturer  may  choose  to  list  onl^  those  present 
at  more  than  2  percent  of  the  US-'M)A,    with  an  appropriate  disclaimer 
^for  the  nutrients  not  listed.  •         *      '  .        •  *  ' 


An  example  of  a  label  bearing  such  a  disclaimer  is  sWbwn  in 
Table  3,    If  a  product  contains  more  than  2  percent  of  vi/amins 
and  minerals  other  than  the  major  seven  listed  in  Table  /,^^^e 
manufacturer  has  the  option  of  also  including  these  otljfer  vitamins  . 
,and  minerals  on  the  label  of  the  product,  /  ^ 

If  a  food  is  combined  with  another  Ingredient  before  eating 
and  directions  for  such'' combinations  are  provided, '  nutrient  c^ent 
for  the\finai  combination  may  also  be  lasted.    An  example  of  such 
a  label  is  also  showh  in  Table'  3.     ^         '  "  '  , 

Labeling  far 'cholesterol/ fat  and'fgtty  acids^    Th^  'need  for 
information  concerning  the  cholesterol,  fat,  a;ad  fatCT  aciSi  composition 
of  food         considered  In  light  of.  the  relationship  "^Chese  may  have  to 

>  *  "         *   y . '  ' 

coronary  he;^rt  disjaase/    Regulations  wiil  permit 
^  />  '         '  *   '/  '     ^  \ 

;*    ,'1.    A  %tat^ment.on  tlie.  label  of  thfe*  cholesterol  content  in 

•  milligrams  per  Serving: 

2.  A  list  on  the ''label/of  the^  amounts /o^  j?oljrunsatyrated  fatty 
acids,  saturated/fatty  ^acicfs,^  and /other?^  fatty  acids  in 

,    grafiis.  per  serving  ;j  khd 

3.  A  statement  on  the  lab^el  conceriAng  the  total  fat  coritent- 
as  a  precentage  of  the  calprfes/ in  the  fooci..      ,^  / 

If  any  of  this  inf  ormati'bn  is  provided^^'e  the  label  miist^  also 
include,  this  statement!     "  *   .  *  .      ?    *  .  ' 

Information  on  fat  and/or  cholesterol. content  is  provided  for 

individuals  who,  on  the  advice  of  a  physician,  are  Modifying  their 

.    ^   '  :   .  '      ^  •     '  .      '  •  ^  '       .  -    '     ^  ' 

total  dietary,  intake -of  f at  *and/or  cholesterol. 

.    <•    •    s  ' 


TABLE  3^' 


Examples  of  Labels 


Label  be'aring  a  disclaimer 


Nutrition  Information 

'  serving  size  =  1  o^. 
servings"  per  container  =  10 

Caloric  content    100 

Protein   content  24  grams 

Carbohydrate  content  5  grams 

Fat  content   .    .    .  ^,    ,    .       1  gram 

Percentage  of  US  Recommended, 
ilaily  Allowances  (US-*RDA)* 
of  protein,   vitamin^,  and 
mineral^  ' 

Protein   -  3 

Thiamine-   5 

Ni^acan   .  .  .  ;   5 

Iron    2 

*  • 

Con.tains   less   than  2% 
.    of  .US-R'DA  of.  Vitamin  a', 
Vitamin  'C,  riboflavin 
and  calcium 


Label  showing  nutrient 
content  after  the  food 
has  been  combined  with 
another  ingredient 


Nutrition  Information 

serving  size:     One  ounce 
(1  cup)   of   Zest  cerdal 
and  in   combination  with 
1/2   cup   Vitamin  D  forti- 
fied whole  milkr 

Servings  per  container:  10 

Zest  Cereal 


1  o  z 


Calories  ^ 
'Protein- 
Carbohydrat 
*Fat 


110 
^  2  gm 
e  24  gm 


with  1/2  cup 
whole  milk 

^190  ^  ^ 
6  gmz 
'      29  gm 


4  ^gX 


0  gm 

Perce*ntag*e  of  U.S.  Recommended 
Dietary  Allowance  (US-RDA) 


.Pxpt'ein  2 

'vit^in  A  '  2*0 

Vitamin  C  20 

Thiamin  .2^ 

Riboflavin  ' 20, 

Niacin   *  -2  0 

Calcium  5 

''iron  10 

Vitamin  D  10 


10 
20 
20 

2  0, 

35 
20 
20 

2-5 


0 
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However,  no  label  fiiay  co^ain  a  claim  suggesting*  that  the  product  will 
prevent,  mitigate,  or  cure  heart  or  artery  disease  or  any  attendant 
condition,  -  ' 

Dietary  supplements  and  foods  for  special  dietary  use.  Now 
included  as  dietary  supplments  are 

(a)  any  vitamin  and/or  mineral  prepared  as  tablets,  capsules, 
^         or, liquid  that  contains  from  50  to  150  percent  of  the 

US-RDA     per  dose.     (In  the  case- of  vitamin  A  and  D,  the 
range  is  50  to  100  percent  of  the  US-RDA) ,  and 

(b)  any  physical  form  of  conventional  foods  to  which  any 
mineral  or  Vitamin  has  b  een  added  to  the  level  of 

50  percent  or  sore  of  the  US-RDA     per  serving  of  that 

(■ 

nutrient.  *  '  .  ^ 

/' 

A  food  that  falls  in  the  category  of  a  dietary  supplement  must  comply 
both  with  provisions  established  for  dietary  supplements  and  with 
nutritional  labeling  requirements.    The  label  must  bear  the  common^' 
name  of  the  p-rcduct  plus  a  statement  of  the  group  (infants,  children, 
adults,  or'''pregr^?:t/lactatlng  women)  for  which  it  is  .^intended.  The 
list  of  the  nutrients  musTalso  be  included  on  the  label  along  with 
the  percentage  of  the  US-RDA  and  the  natural  chemical  form  of  efch 
nutrient  present.    If  the  product  is  subject  to  deterioration,  an 
^piration  date  must  be  given. 

Excluded  from  the  category  of  dietary  supplements  are 

1.  Foods,  with  a  composition  defined  by  other  statutes  ^ 
or  regulations; 

2.  Any  food  rjepresejited  far  use  as  the  sole  it-em  of  a  meal 
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or  of  the  dietj 
-3i  ,  Fpods  used  under  medical  supervision^. 

4,  .Fabricated  or  conventional  food  to  which  nutrients  are  added 
to  a  level  of  less  than  50  percent  of  the  US— RDA  perx- 
serving; 

Raw  agricultural  commodities;  and  ,  ^ 

6.    Foods  with  nutrients  restored  to  preprocessing  leveYs  or  | 
added  so  that  they  are  not  nutritionally  inferior  tj[>  the 
food  for  which  it  substitutes  and  resembles, 
Foods  meant  for  "special  dietary  use"  refer  to  those  which  are 
meant  to  be  used  in  one  or  more  of  the  following  ways: 

1.  To  supply  a  special  dietary  need  that  exists  by  reason 
of  a  physical,  physiological,  or  other  condition  such  as 
convalescence,  pregnancy,  lactation,  allergic  hypersensitivity, 
diabetes;.- or  f-^eed  to  control  sodium  intake; 

2.  To  supply  a  vitamin,  mineral,  or  dietary  property  to 
supplement  the  diet,  except  for  foods  for  which  nutrition 
labeling  is  used;  or 

3.  To  supply  a  special  dietary  need  by  reason  of  being  a  food 
^  for  use  as  the  sole  item  of  the  diet. 

It  is  clear  then  that  these  regulations  draw  a  clear  dis^tinction 
between  ordinary  foods  and  special  dietary  food  meant  for  diet 
supplementation.     In  general,  i-^  a  food  contains  less  than  50. percent 
of  the  US-RDA      it  is  an  ordinary  food*     If  it  contains  from  50  to 
150  percent  of  -the  US-RDA    ,  it  is  a  dietary  supplement.-  Further 
regulations  have  been  established  which  specify  that  foods  to  which 
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nutrients  have  been  added  to  exceeid  150.  percent  of  the  US-RDA's  must  be 
labeled  and  marketed,  as  drugs. 

Compliance  with  label  statements 'Nutrients  in  food  are  divided 
generally  into  two  classes  for  compliance  purposes: 

Class  I — Added  nutrients  in  fortified  or  fabricated  foods^ 

Class  IT — Naturally  occuring  (indigenous)  nutrients. 

The  nutrient  content  of  Class  I  foods  must  be  a-t  least  equal 
to  the  value  of  the  nutrients  declared  on  the  label,  whereas,  the 
nutrient  content  of  Class  II  foods  must  be  equal  to  at  least  80  percent 
of  the  declared  value.     In *the  case  of  calories  and  fats,  the  product 
values  cannot  be  more  than  20  percent  above  the  value  appearing  on  Che 
label. 

New  regulations  for  the  definition  and  identification  of 
imitation  foods  and  food -flavorings  and  spices.    The^  White  House 
Conference  on  Food,  Nutrition  and  Health  recommended  that  "oversimplifi- 
cation and  inaccurate  terms  such  as  'imitation'  should  be  abandoned 
as  uninf ormative  to  the  public."    In  response  to  this,  a  regulation  now 
requires  the  usc  of  "imitation"  only  when  a  food  is  nutritional-ly 
inferior  to  the  imitated  food  product.    Nutritional  inferiority  is 
defined  by  the  FDA  as  any  reduction  in  the  content  of  an  essential 
nutrient  that  is  present  in  th^*food  resembled  at  a  level  of  2  percent 
or  more  of  the  US-RDA     per  serving.     Reduction  in  Caloric  or  fat 
content  does  not  constitute  nutritional  inferiority.    A  product  w^ch 
is  similar  to  an  established  food  and  at  least  nutritionally  equivalent 
to  that  product  must  bear  a  new  common  or  usual  name  or  an  appropriately 
descriptive  term,  and  it  must  comply  with  nutritional  labeling 
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regulations.    The  first  standards  of  identity  under  the  "Imitation 
Foods"  regulation  are  being  established  for  two  frozen  desserts  that 
will  be  sold  under  the  name  "mellorine"  and  "parevine"  with  no 
reference,  on  the  label  to  either  "ice  cream"  or  "imitation." 

The  purpose  of  the  new  regulation  on  food  flavorings  and  spices 
is  to  clarify  FDA's  policy  and  to  develop  a  labeling  pallern  for 
flavorings  in  food  that  will  provide  consumers  with  clear,  consistent 
information.    This- will  be  accomplished  by  establishing  two  major 
classes  of  flavored  foods.    Foods  containing  any  amount  of  artificial 
flavor  shall  be  labeled  with  the  name  of  the  food  accompanied  by  the 
common  or  unusual  name  of  the  characterizing  flavor  preceded  by  the 
words  "artificial"  or  "artificially  flavored."    The  other  class  of 
foods  consists  of  those  that  contain  no  artificial  flavor,  and  the  name 
of  those  foods  shall  be  accompanied  only  by  the  common  or  usual  name  of 
the  characterizing  flavor.    This  new  provision  applies  to  all  products 
including  standardized  foods. 

Guidelines  for  "frozen  dinners"  or  "heat  and  serve  main  dishes" 
and  non-carbonated  beverage  products  which  contain  no  fruit  or 
vegetable  juice.    The  new  regulations  which  serve  as  guidelines  for 
the  composition  of  "frozen  dinners"  state  that  these  dinners 

^a.     shall  contain  at  least  three  components,  one  of  which 
shall  be  a  significant  source  of  protein  and  each  of 
which  shall  consist , of  one  "dr*';more  ^ofi 'theof  oliowing: 
meat,  poultry,  fish,  cheese,  eggs,  ve"getables,  fruit, 
potatoes,  rice,  or  other  cereal-based  products  other 
than  bread  or  rolls.    The  product  may,  however,  contain 
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>^     .  '       .  ^ 

'4  ot\ier  servings  of  food  (like  soup,  bread  or  rolls,  a 

'  beverage,  or  dessert), 
b.     shall  be  labeled  with  "frozen  heat  and  serve  dinner," 
except  that  die  'n^me  of  the  predominant  characterizing 
ingredient  may  immediately  precede  the  word~ "dinner" 
(as  in  "frozen  chicken  dinner").    The  words  "heat  and 
serve"  are  optional  as  is  the  word  "frozen"  provided 
that  the  words  "keep  frozen"  or  the  equivalent  are  • 
used  in  a  prominent  place  on  the  package.    The  label  ^ 
must  also  accurately  list  the  other  ingredients  included 
in  the  dinner  in  order  pf  descending  predominance  by 
weight.     If  a  vignette  appears  on  the  package  depicting 
foods  which  are  not  included,  the  label  must  bear  a 
prominent  statement  that  such  servings  are  not  present. 
Nutritional  quality  guidelines  for  such  dinners  have  been 
established  as  shown  in  Tabic  4,  but  compliance  with  these  nutritional 
guidelines  is  not  required  of  those  products  using  the  name  "ftozen"  ' 
or  "heat  and  serve"  dinners.    Those  products  that  do'  m6et  such- 
guidelines-- and  only  those — may  bear  the  statement  "This  product 
provides  nutrients  in  amounts  appropri-ate  for  this  class  of  .food 
as  determined  by  the  United  States  Gpvernment." 
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Nutrient 


TABLE  4 

llinimum  Levels  of  Nutrients  for 
Frpzea./'Hea*^'-and  Serve**  Dinners 

For  Each  100  Calories 
(kcal)  of  the  Total 
 Components  


Proteiri,  grams 
Vitamin  A,  lU. 
Thiamin,  mg 
Riboflavin,  mg 
Niacin i  mg 

Pantothenic  Acid,  mg 
Vitamin  B^^  mg 
Vitamin,  B^2> 
Iron,  mg  -  * 


4.6 

150 

.05 
.06 
.99 
.32 
.15 
.33 
.62 


For  the  Total 
Components 


16 

mo 

.2 
.2 
3.4 

.5 
1.1 
2.2 


'*H^at  and  Serve**  main  dishes  are  classified  as  convenience  , 
products  "that  offer  some  Ingredients  needed  for  the  main  disti  but 
require  that  some  important,  characterizing  ingredients  be  added-. 
.The  regulations  regarding  these  products  are  nicant  to  avoid  confusing 
the  consumer — that  is  to  make  it  clear  that  the  main  ingredient  is  not 
in  the  package.    The  label  of  these  products  must  include  the  common 
or  usual  name  of  each  important  component  in  descending  order  of 
predominance  by  weight,  and  informative  statement  identifying  the  food 
to  be  prepared,  and  a  statement  listing  the  additional  ingredients  that 
must  be  added.     If  any  vignette  on  the  package  shows  food  not  included, 
a  statement  must  appear  specifying  that  the  food  shown  is  not  contained 
in  the  package.  '     '  .  , 
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Non-carbonated  beverage  products  which  contain  no  fruit  or  vegetable 

juice  include  dehydrated  or  powdered  items*    They  must  bear  a 

descriptive  name  and  a  statement  of  lack  of  ju^oe  if  the  label  color, 

or  flavor  of  such  beverages  represents,  suggests,  or  implies  that  any 

fruit  or  vegetable  may  be  present.  ^ 

Proposed  labeling'  regulations  for  restructured ^foods.  These 

proposed  regulations  ^ould  establish  distinctive  common  or  usiial 'names 

for  certain  packaged  foods  that  appear  to  be  traditional  foods  but 

are  manufactured  by  a  new  process.     Examples  of  such  foods  are  "onion ^ 

rings"  made  from  fresh  chopped  onions  that  have  been ^press^d  into  the 

•I 

shape  of  a  ring  or  "potato  chips"  made  from  dehydrated  potatoes  formed 
into 'the  shape  of  potato  chips.    Under  the  proposal  the  following 
names  would  be  established  for  the' various  restructured  foods: 
a.     "Onioi)^ Rings  Made  from  Diced  Onions" 
_*    Vb.    "Fish  STticks  (ox  portions).  Made'  from  Minced  Fish". 

c.  "Fried  Clams  Made  from  Minced  Clams" 

d.  "Breaded  Shrimp  Sticks  (or  cutlets)  Made  from  Minced 
Shrimp" 

e.  *  "Pdtato  Chips  Made  from  Dehydrated  Potatoes." 
These  names  would  have  to  appear  on  the  package  labels.* 


Reactions  to  Nutritional  Labeling 

During  the  period  when  the  nutritive  labeling  regulations  were 

being  established  Ogders  C.  Johnson,  Director  'Sf  the  FDA^s  Division 

of  Nutrition  (180),  stated  that 

Nutrition  labeling  provides  a  standardized  means  of 
marketing  one  of  the  most  valuable  aspects  of  grocery 
products — their  nutrition  "qualities — to  the  consumer. 


1 
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It  also  prqvides  a  way  of  showing  the  consumer.'»t;hat  industry 
is  interested  in  providing  the  services  they  want.  •  ,  • 
Implicit  in  this  opportunity  is  a  challenge — to*  motivate 
the  consumer  to  become  educated  enough  to  read  and  appreciate 

 ^o^tritive  propefties.    There  is^  also  an  explicit  challenge.  ^  ^ 

in  »thfs  opportunity — to  provide  laeaningful,  accurate  data  fco 
the  consumer*         -  .  ,  ^ 

The  extent  to  which  these  opportunities  and  challenges:  are  realized 

will  depend  upon  the  reaction  of  the  consumer  and  food  industry  to 

nutrition  labeling.    Will  the  consumer  use  the  information?  *  Will  it 

affect  his  selection  of  food?    Will  the  industry  see  the  regulations 

as  opportunities  rather  than  resttfctions?    It  is  far  tdo  early  to 

answer  thes^^j^CTestions  with  any  certainty.    A  few  survey^  of  consilmer 

react;Lon  to  nutrition  labeling  were  conducted  .along  with,  Various'  pilot, 

"  studies  of,- the  labeling  program.     Some  reaction  from  the ^^^oo^.^d^idus^ 

Jias  been  reported,,. and  these  surveys  and  reports>  serve  as  an  initial 

assessment  of  consumer  and"  industry  reaction  to  nutritional  labeling." 

But  thorough  assessment  can  .be.  obtained  only  after  the  prograq^as  * 

been  fully  implemented.  -  • 

Consumer  reaction.    The  Consumer  Research  Institute  (151)  was 

involved  . In  several  research  projects  on'the  nutrient  labeling  of  foods 

for  ^hree  years  (1969-1972)  ,  and  much  of  i^ts  research  was  cpoifdinated 

with  th^  Food  and  Drug  Administration.    Results  of  a  pRI  1969  survey 

of  2,186  women  revealed  that  64.6  percent  occasionally  looked  for 

nutritional  information  on  packaged  food  products,    those  who* look 

for  such  information  are  more  apt  to  be  white,  educated,,  affluent 

segment;s  of  the  society  living  in  suburban  or  metropolitan  areas.  The 

consumers    order  of  interest  priorities  in  ingredient  information  was  « 

found  tc  be  first,  vitamins  and  minerals;  second,  calories;^  at>d  third. 
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proteins,  fats  and  carbohydrates,  '  .  '     »       ,  - 

CRI  also  conducted  an  experiment  in,  which  the  food  purchases  of  '\ 

923  families  were  carefully  recorded  for  a  four-week  period  during   *  ^ 

which  no  nutrient  information  was  available  followed  by*  an  el*ght-week 

test  period  during  which  nutrient ^information  was  provided.  The 

results  or  this  experiment  were  encouraging.    More  nutritious  products 

were  purcha^sed  after  the  cojisuijiers  were  .exposed  to  nutrition  information../ 

However,  these  consumers  belonged  to  th^  middle  and  upper  socio-       ,  / 

economic  leyels  "and  considerable  ei^fort  had  been  made^  to  motivate  them  ' 

# 

to  use  nutrient  infprmation. 

•  -  ^    .  ... 

research  team- headed  by  R.  J.  Lenahan  at  Cornell  University  - 


(111)  reported  on 'a  survey ,  condu'cted  among  2,195  men.  and  women  aged 
18  y«&rs  and  older  during  the  period  of  March  15  through^  April  8;'4^2. 
This  group  comprised  a  statistically  representative  sample' of  1:he  U.S. 
poTpulatian  based  on  government  census  ^ata.    Results  showed  that '^58  ^ 
perc^i^y  favored  using  nutritional  labelipg  to  some^extent.  ifowevar, 
actual  use  of  the  labels  ^^s  low — about  10  percent  of  all  the  / 

^  '  i 

respondents  used  the  information,  but  the  use  increased  with  the  length 
of"  time  the  prbgratn  was  in  effect.      ^  -  ^'   '         -  - 

The  number  of  persons  in  the  18  to "49  ag^-groiips  who  said  that 
fh^y  would  use  the  labels  extensively  was  significantly  larger  than  • 
the  number  of  respondents  in  the  ^roup^^&Q^^years  or  oldar  who  gave 
this  reflponse.    Education  was  directly  related  to  ^he  number .of  persons 
who  said  that  they  wcruld  ^yse^  the  labels;  as  the  amount  of  education  * 
increased,  indications  of  potential^ use  fncrea:se4*^^JFinally ,  the  number 
pf  persons  vho  said  they  would  use'  the  labels  was  iSignif  ic^antly  larger 


among  the  white,  than  among  the  non-white  respondents.^  ^ 

.Respondents  were  asked  about  the  amount  of  money  th%/ would  "^e 

•    •  •  *v 

willing  to  pay  for  nutrition  Information  since^^the  c66t  i>f  sijph'-* 

labeling  lil£ormation  will  undpubtedly  be  passed  on  to  the*coi^8mne1:,' 

The  younger,  more  highly  educated  were  tft'e  mcl6|:  willing  to  pay:  f 

the   information*     Based  pn  a  $25.00  grocery  biH,  '51  percefif  of  .th*e 

respondents  were  not  willing  to  pay;  27^€rceht^were  ^iMing 'to  pay  ^ 

3in  insignificant  amount '(3  cents  o<^e5'$)  ;yl3  perc^e^t  were**willia§  to^ 

pay  moderately  (4  t?6  lO^oejies)?  and  4  pet'oent  wexe-^illing  to  pay.'"-' 


more  than  10  cents  fcHfCthg^nuttitionaL /labels, 
^  ,  «  The  recognftion.'.af  nonuse*J>enef  its' of  rkftrition  ^l^^^'^V'^s^ 

.         •        •  ^      '    * '  j»        ♦ft »  '  *  * 

widespread.^  »  In  response  to  a  "nonl^ading"  .question,^30-"^irt:6jit  of^ 
those  ifiterviewed  said  that  o6nsume/s  Would t/behef it  evferi  if  tttey  did 
hot  •use  the  labels'/   In  answering  a /J.  ending  •question  aoncejrn^ng  hbhuse 
belief  its, I  SS/^ercerft  a&f  ee<f,,  with  stateaeat?  x:oncerning  such,  benefits 
Th^  tt)i:.ee  st^tem^rrts  mo^t  -of^ten  ch6se*n,  fellow:     '  ?    .   •  '  ,   ^  ' 

^  ^  1.'*  Th^.  puDllt:  would  leaton  »m6re>  aBoOt  .nutrition,    *     ^        .  V 

•  .        .  ^       •    -  •         ' *.  **  '  *  ■  \*  '  '   •  <• 

•\2,  "§o'od' mafiufa^t^urer^^otiW'tend  to  make  Jzheir  Jjroducts  ^* 


^      mdre*riiitrdL<lofisV  and'  ? 


"3.    Consumers  would  get 'better  value  for  their  "food  doirarg.  *  • 
j  '  Various  prombtional-.  programs  were,  f  o.uncj  t^o  mak^  consumers* 

•  7  ^  r  . 

more  aware.,of  thd  nutrition' ^abels, 'but  thejr -did  not  .inGtea^e.»tii^' use 
"  '  .  .     '  '      '  ' 

or^undersjtandlog'of  the  labels.    These  two  .parameters,  understanding 

*and  tise,  however,  increased  as  the  progrEinv  ran.    The  results  indicate 

hatr  exposure  over  time  and  ptomptioilal  intensity  htave  complementary 

results.    . ,      .  • 


*••'"?-•      .-'  •         <      .      '       ■  •  ■  *■' 

i         In  a.x^st  conducted  in  June  and  Jujy  *§f  197'2  Tn  t.wg  ufftdn  areag 
.  *of  New  Jersey^  Bibcock  and  >{urphy.  (44)  /ound*  Chat  84  percent  of  the  ' 
V    shoppers  were  i'atere'sted*  iiX  having  sbjne  nutritional  information  on  ^' 
,.labe,ls  df  ,ari*Jobds,  but' 41- percent  said  that  th^  FDA,  labels'wer^  ,    •  ^ 


5  • 


-cc^nfusitig.  '  ;/The'*addltibn/^f  FJDA*  labels  iT\crfeas'e{i  the  saies.  of  more"-  * 
K  ♦  nutritious  jite^s^  dnl^*^  3/ percent,  during  the  test  period.)      i  '-"  ' '  " 
\  ^'  .  *  Evaluation  of.  nutritional  labeling  was  carried  Out  as  a  part  of 
'the -^prirt^  1972]  Constimer  ^Preiere^V^  ^pAnsored  by 'the  Marketing 

.^v     Iftfonnatibn^'ft>t  Cansufijer  Program  o'i  the -Cooperative  Ex;tenfeion  Service 
*.a^  Micfhigan  State  ttfjlver  si  t^  (155).    Jh  ^^sununarizing  the  findings*  of 


Z''^**  the.  evaluation /Mar \f' D..  Z^htler  stated', 


/No 'system  of  jiuttitional  labeling,  *is  gWng  to  be  ^ 
.    understood* by  a  ma^ority^of  the  consumer^  unless  there 
^is  !an  extensive  edUcatipnai  .pregram  to  support  it» 
.  ;    ''Consmner'' programs  much  simpler  to, understand  than    *  ,  / 
^  nutritional  lalbeling,  si^cti  «a5  unit  pricing  and  open    •  ^ 
dating  of  Joo'ds,  are^only  being,  used  on. a  limited  basis,  • 
^^;even  aftdr  promotional  programs.    But,  like  open  dating' 

and*  unit  pricing  o^  f  oofls,  .^ns.umers  appear  to  want 
.    nutritional  la^eling^.^  iRes-Satch  studies  indicate  2kat 
'  '    ^Understanding  and  li^e^of  nutritional  laVeling,  will  iridr^^'ofe** 
as  peop\e^  become  aware^' of  *  it* /  however  ^or*  consuihers'to 
get  the  maxiinuin  amount  c5f  K^liefit;  they  must  lig'- willing 
^  ,    *  to  ."^ake.  th&  tiirreito^ study  and'^litd^r^feand  -not ^ only  the,..  ^ 
^label,  j^ut*  other  nutritional^  informalipit 's^aiL^ble  to- 

i  th^m;  ^  ,       \       ,.^.V  .  J      ,  '"V"^^""*'"       '  ' 

•     *  Nutritional  labeling  as.  it  Is  presentix  propqised  will 
^•ndt^mee^t  *l;he  expectations  ,Qf  man^  consbme'rs.     It.  would  ' 
^    ,      appear  f r6m^  the'  comments  find  observations  that  hutf itlonal  • 
rkbeling  means  'different  things  to  different  people^  The 
ppogram  is  more  deta^ided  than  many,  panelists  viduali^ecf  it.  : 
I  would  estimate  close  tfo  one^^quart&r  of  the  panelists  * 
who  indicated  intfereat  i^i  nutritional'  labeling  •ate  ^   .  ' 
primarily  or  exclusively  lint^re&ted  in  sii^ply  a  listing 
'    of  calories.  '*  *      #        *  .  *  , 

/       r .  :  '        '  '        \  .  . 

^        Educatianal  programs  need  to  be  developed  which ;Wll 
familiarize  consumers  witb.>m;tritional  labeling — what,.it*is, 
w(iat  it  does  nd,t». include,  and  how  it  can,,  be  i^sed  *  in  .planning 


•  •  '      nutritionally,  balanced  meals  arid  "snacks      iJutritional      \  ' 
^  labeling  can  be  a  usefuf  aid  to  'all' shoppers  ,*'^ev^n** if  • 
'  they  are^not  orf  a  special  diet  or  feel'  they  understand- 

-  '         the  basics  of  nu-tri'tllon.    An' awareness  of  th.e  nutrient 

^    Cor^tent  of  some  of  'the  newer  combination  foods  and 
'  ^  fatricate^  foods  can       he^lpfwi  In  meal  planning  and  in        ,  \  . 
'/stretching'  the 'food  d&llar.    Al€o  special  attention "  *  ' 
•  •       should  "^be  directed  at  an  expit>t3tion  of  grants,  complete  *]  * 
and,  incomplete  pro t alias',  .and.  recommended  dietary 
.  ^         allgwances  versus  irtiftlrjium  daily,  requirements /.  ihese.^ 
.  areas  need  cl'axif ication  as  a  part  of  the  overall  \ 

education  prJgjjaij  if  consumers  are*  to  af  fectively  use  ' 
•  nutritional  l*abeiin^  once  it  is  available.  -  ' 

'  •    /.  • 

Food  industry reaction.    Dr.  Ira  I.  Somers,  Executive  Vice 

-  *  •       '  ^     •         :    ■  - 

Pre^sidant  of  thi  Natflonal- Canners  Association.  (150)  has  pointsed  out 

that  iHJstritional  labeling  has  ^created  more  interest  than  any, of  the 

labeling  proposals  from  the  government,  Cdngr-ess,  consumers, ^or  trade 

industry*-    Of  immediate  concern  to  the  food  industry  is  the  question 
•         ^*  ♦  *  ,  . 

of  whart  to  ^ut  *on  labels  in  terms  of  nutrient  values..  Furtherthore, 

the  industry  considers         compliance  regulation  "too  restrictive  when 

it*»t;alls  for  ea-ch .'Individual  unit  in.  the  lot  to  bear  a  nutrient  level  . 

at  ieast  SO-^-percent  of  jtha,*declaredWalu€.    To  do,  tfiis  is  totally 
.-^     *    "  *  ' . ,  *  » ,  '  " 

unrealistic*  for  many  products,.*  and  will  create  serious  problems." 
^  •     t*     *  *  '  ... 

Dr.  Somers  ^sked  the.  questions  "What  is  'accuracy'?    Would  a 

Statement  of  "tlie 'average  amount  of  .the  nutrient^  th^  consumer  recjeives 

over  a  reasonablja^period  of  time  be  considered  accurate  labeling?*  Or, 

-ti6st  the  nutrient  content  be  grossly  undetatated  so  that  most  packages 

'exceed  the  declfiration  as  suggested  by  the  proposal?'!  .  As  an 

.illustration  of  the  problem;  Dr»  Somers  provi-ded  the  following  examples 
•   *•  •     \,      •  '       /  ^  *  "  ^  *  , 

The  National  Canners . Association  laboratories  have 
showij^^  that  the  Vitamin  C  content  of  130  s&.mpl^s  of  toinato    .   •  ^' 
juice  from  the  1959  pack  may  .vary  from  1.8' to  45*5  mg. per  ' 
.  6^ounce  can.   'This  is  an  average  of,.  24^1  rng!' par  can  dr  - 
\  40.  percent  of  .'the  JlDAr;i:- However,^  thelj^ntrerit,  that  can  *be* 


declared  on  th*e  label,  is  only  2,2  mg  or  5  percent  of  the  RDA 
if  th6  appropriate  statistical 'adjustment  is  made  to    *  * 
guarantee  that  -j^ach  can  will  contain  8'0.  per<ient  of  that^ 
declared  On  the  label. 

•  4 
I  '  .  <• 

It  was  pointed  out  that  some*  of  the  low  valuQS  could 
be  the  result  *of  poor  Manufacturing  practices  which  sl^ould' 
"  .  be'^cprrected  but  evei;i  so,  considerable  *variations  occur  as 

a  result  of  conditions  beyond  the  control, of  tjie  manufacturer, 
Examples'of  such  variations  include  seasonal,  genetic  . 
differences^  or  whether  a  plant  is  grown  under  shady  or 
sunny  conditions.  *  <   *     .  * 

*  &  •      •  ^ 

Dr.  Somer^  concluded  by  calling  intOi question  the  objective  of  ' 

nutrient  labeling.  '  ^ 

.  .  .What  is  the  real  objective  of ^nutrient  .labeling?  In 

its  broadest  aspect  its*  primary*  value  will  be  ag  an    .  ^ 
,  *  '     educational  effort  designed  to  provide  sound  Information 

on  the  nutritive  properties  of  fopds.     It 'seems  to  us  that 
.    ".this  objective  would  be,  tflore  e^adequately  met  by  cfeclaring 
the  average  values  of  the  nu-trienfes  contained  in  the 
product  at"  the  time  it  is  made  available  to*  the''  consumer. 
We  do  ijot  believ'e  that  industry 'would  J^e  properly  Jlnforming  v 
consumers    of  the  nutritive  properties  of  food  if  it  "had  to  ^ 
grossly  4jnderstate  their  nutrient  c6ntent,  anyi  more  than 
they  would  be  propetly*  informing  consumers  by  making      '  \ 
exaggerated,  claims.  ^   ^     •  ' 

A  report  in  Consumers'  Research  Magazine  (41)  indicates  that 
the 4 far-reaching  nutrition  labeling  regulations  which  hold* food 
processors  responsible  for  the  ^accuracy  bf  the  declaration  on  the 
label  have  brought  adverse  criticism  from  a  wide  variety  of  sources.  • 
Th^  United'Jresh*  Fruit  and  Vegetable  Association,  together  with 

.4 

Sunkis^:  Growers  of  California  are  reported  by  Consumer  Research  Magazine, 
to  be  taking  legal  steps  to  seell  modif ica'tion  of  the  lal^ellng 
r-egulations>  which  are  asser;ted  to  be.  so  restrictive  that  growers 
aiid  distributors  of  fresh  fruits  and  vegetables  will  be  hampered  in 
advertising  established  nufcritio.nal  value  of  their  particular  products, 
The  United*  Fresh  Fruit  ^.^nd  Vegetable  Association  claims  that  an 
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advertiser  will  ^e  bajrr^  flromu^tndicating  thajt  oranges  are  a  good 


/ 


source,  of  vitamin  C  tfi^less  a  compHste  nutrit^onal/analysis  is 
•provided  in  the  form  pre^criWd  »by  FDA  and 'to      degree  of  accuracy 
almost  ijnpossiKle  to  achieve,/  owing  to  weLl-kilown  variations  in  the 
vitam;L'n  .valW  of  natural  .pro/duce'.    This^ailie  'group  claims  that  the 
^rov.isiqn'^Xf    analytical  da'ta^jc^rt^Jtl^ie  exact^  content  of  individual  - 


lots. raw,  unprocessed  agric^id^^urar  pp<^duct^^~T«?uldv/be  difficult 
and^  almost  pirohibitively  expensive 

Some  nfanufacturers*  believe' tha^Kthe  new  labeling  regulations 
would  boost,  the  retail  price  pf  foods  and  the  Consumer  Research  • 
ifeport  pointed  out-  that  this  would  certainly  be  true  at  first, 
although  the,  overhead  of  the  cost  of . labeling  would  probably  be 

*  •      ,  O  » 

absorbed  in  the  course  of  time.    Neil  Mermelsteiii  (1^1)  ^  ^associate 
editor  of  Food  Technology  Journa'l..(12l)  quoted  Dr.*  Virgil WodicUa, 
Director  <5f  th^-TpA's  Bureau*   of  Foo(}s,  on  Che  question  of^t*hp^dst 
of  nutrition 


This  Is  4nather 
'How  hie 


)f  -the  traditional  quelstioh',  <>  » 

i'  much  •effort'  it  takes  to  get 
there  depends/or/wltere  you  $*ta'rt^'  Joining  this  cliib  . 
-  \inay  have  h.rkp^ex  sul^taritial  dpltlapion  fee,  but 
,   .  *    the  du^St -are/nbt  ba^./  After  you  kno^  something  "'about 

•  theynutritivei  valine  of  your' product,  "anS  its  ^  " 

vap.aJbiMLty^  *3tid/ what^^^ffects,it,;the  rest  of  if  is     -       •  . 
>•  .  quite  .m^nageab^4' f'^n^^  ^  cost  standpoint^  .and  IM  say 
.       •  /■  lx,/^would  heyl        than,  a- centra  ca^e*         -  '  - 

'A*  numb^  o^^t^diependent  laboxatories  perform  analytical  services 

for"  food  coi^ipani^s^/ '  A  sui^vey  '(121)  of  these  laboratories  revealed 

^  thia't  the  cost  'ot ^ete^mlning  the  content  of  the  nutxients  which  must; 

be  included  in  the  standard  ^nutrient  format  rar^ges  from  $150  to  $179 

per  samgle*    A  sample  (consists  of  "12  sub-s^T^lca  (consumer  units). 
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taken  one  from  each -of* 12  different  randomly  chosen  shipping  cases,  -to 
be  representative  of  a  lot."    Of  course  many  large  companies  may 
already  be  equipped  for  nutrient  analysis  but  many  smaller  comp'anies 
probably  are  not. 

Business  Week  (9)  reported  in  March  of  1973  that  the  Del  Monte 
Corporation  was  about  to  start  labeling  the  nutritional  content  of 
34  major  products  that  make  up  more  than  half  of  Che  company's 
canned  food  volume.     Before  the  1974  packing  season  gets  under  way, 
Del  Monte  plans  to  have  120  basic  items  relabeled,  .  Business  Week 
further  states  that  "though  most  of  FDA's  new  12-part  standards  are 
voluntary,  consumer  pressures  and  competition  are  almost  certain  to 
make  them  mandatory.    As  one  leading  food  industry  member  puts  it: 
'We  are  entering  the  era  of  the  marketing  of  nutrition, '" 

■    •  -i  ■  ■ 

Three  Areas  for  Future  .Research  y  - 

'  ■  \ 

1.  High  priority  should  be  given  to  determination  of  the  f inal jautrient 
value  of^ foods  subjected  to  the  various  preparation  and  holding 

^  methods  used  in  commissary  food  service  systems.     Some  of  the 
practices  may  produce  foods  of  a  higher  nut^ritive  quality  than 
those  prpduced  by  conventional  methods  in  which  food  is  held  on 
steam  tables  for  long  periods, 

2.  The  industry  should  develop  large  fttras^g:^  standardized  recipes 
coded  according  to  nutrient  conteiit  if  the  Nutrient  Standard  Menu 
methods  are  to  be  used  successfully,    .further  study  is  needed ^ to 
determine  whether  menus  developed  by  the  nutrient- standard*'? 
methods  have  acceptable  palatability^  r-    "  '  " 
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The  inclusion  of  nutrient  information  on  menus  or  in  fast  food 
restaurants  may  be  desirable/  Pilot  studies  coulii  ascertain 
the  feasibility  of  this  practice  and  whether  patrons  would 
understand  and  use  the  information  enough  to  justify  the 
practice. 
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Nutrition  as  it  Affects 
And  Will  Affect  Fooci.  Service: 
An  Annotated  Bibliography 


Ahlstrom,   Antti  and  Leena  Rasanen.      "Review  of  Food 
Grouping  Systems   in  Nutrition  Education." 
Journal  of  Nutrition  Education,   5   (January -March, 
19-73)  ,   pp.  13-17. 


This. article  compares   the  food   grouping  systems 
of   47   different  countries  and  concludes--^-t4vat  for 
food  groups   to  be  a  successful   tool   in  nutrition 
education,    local  nutritional  problems,  avail- 
ability  of   foods,   and   foo  4- habits  must  be  taken 
into   account.     The   increase  in  processed   food  and 
convenience   food  product  use  suggests   that  perhaps 
the  entire  grouping  system  should  be  re-evaluated. 


James  Albrecht.      ''What  About   Chemicals   in  Food?"  Fast 
Food^   71    (March^   1972)^  pp.   14,   18,  23. 


Albrecht  offers  questions   and  answers  about 
chemical  processing's   effect  on  nutrition,  the' 
importance  of  food   chemicals,   synthetic  vitamin^ , 
the  origin   offood   chemical  additives,    safety  of 
additives,    cost  and   time   in  developing  safe  food 
additives,   and   the   future  of   chemical  food  process- 
ing . 


R.    B.   Alf in-Slater .      "Communicating  With   the  Consumer: 
Basic  Research  on  Nutrition  and  Safety;  Special 
Report:     Part  III."     iFood  Product  Development,  6' 
(August  and   September,   1972),  pp.  66-68. 

This  article  discus-ses   the  synthet  ic  *  f  ood 
additives  which  martuf a c tur er s   insist  axe  ne.cessary 
to  supply  the  public  with  t^e  convenience  foods 
they  demand,   and  which   consiimer  groups  feel  are 
un-saf  e ,   hazardous,   and   insufficiently  tested.  The 
author  describes  various  studLes   d9-ne  in  this  area 
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Anon.      "Buyer's  Bulletin." 
1969),   p.  16. 


Institutions ,   64    ( Ap  r  i 1 , 


Two  new  ready-to-serve,    individually  packed, 
low-sodium  soups  have  been  introduced  by   the  Camp- 
bell Soup   Company,   adding   to   the, four  other  low- 
sodium  soups  already  distributed  by   that  company . 


Institutions  ,  ^^66^.-(^  Lub 


Anon .      "Buyer's  Bulletin." 
1969) ,   p.  226. 


Diet  orange  and  diet   cherry  gelatin  dessferts, 
salt-aad   sugar-free,   are  now  available  on  the 
market.      They  contain  only  one  calorie  per  fouNf- 
ounce  serving . 


Anon.      "Calorie  Counter."     Institutions  65 
1969) ,   p.   130.  ^  j 


(September , 


Products  on   the  market   designed   to  cu^: 
calories   include  no-sugar   soft  -drink  mixes, 
condiment  packets  rfor  special  diets,  non-dairy 
coffee  creamer,   si^garless   chewing  gum,   and  diet 
frozen   entrees.        ^-  ^.v^ 


Anon.      "Candor  and  Comment. 


American  Restaurant 


Hospitality^    54    (January,    1970)   p..  6. 

Food   items   that   look  and   taste   like  common 
foods,   but  are  nutritionally  ri-cher--orange  juice 
without   citric  acid,   eggs  with   little  cholesterol, 
potato  products  with   less   carbohydrate  and  more 
protein~~all  receive  consideration.      Foods  will 
soon  be  especially  designed  for:  older  people. 


Anon 


'Consumer  arid  Food 
for  Poor  Nutrition." 
(November ,   1972) ,   p . 


Indus  try  Equally  Res pons ibl e 
Food  Product  Development ,  6 
11. 


The  blame  for  poor  nutritional  habits  must  rest 
in  part,   with   the   consumer  and   the  kind  of  foods 
which  .he  demands  on   tke  market.     Nutritional  in- 
adequacy  is  fcaused-by  poverty,   negative  social, 
cultural ,   and  religious  factors,   lack  of  food 
fortification,    lack  of  nutrition  education,  and' 
lack  of  motivation  for   correct  eating. 
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9.     Anon,      "Del.  Monte  Living  with  New  Labeling  Rules," 
Business  Week   (February  3,   1973),   pp.  42-45, 

Business  Week  offers   a  description  of  Del 
Monte-^s   efforts   to  reorganize  their  production 
and  marketing' approach  to^  meej£,  the  challenges 
of  growth,   spiraling  costs,   cJfeclines   in  profit- 
ability,  and   the  chan-gihg  nature  of   the  market. 
As  a  part  of  the  new  approach,   Del  Monte  will  label 
the  nutritional   content  of   34  maj or.  products  that 
make  up  more  than  half  of   the  company's  canned- 
food  volume. 


10,     Anon,      "Development  Aids:      Flavored,   Colored  Apple 

Pieces  Offer  Route  of  Distinction:    ^School  Lunch 
Entree  Formulations  Offered, "     Food  Product 
Development ,   5   (December / January ,   1972)  ,   pp,  68-70, 

.    '  These  brief  reports   advertize   two  new  food 

items  aimed  at   school  lunches:      "vacu^dry  apple 
nuggets  and   dices   are  processed  apples  colored 
and   flavored   to   imitate  blueberries   and  raspberries; 
''ultra-soy"   is   a  TVP,' 


11,     Anon,      "Digesting  the  Alternatives,**" 
88   (September,    1971),   pp ,  63-67 


Nation ' s  Schools  > 


Commercial   food  management  firms  are  making 
small   inroads   into  school   feeding  programs,  mainly 
in  large  urban   school  districts.      The  federal 
government   is   expected   to   increase  governmental 
involvement   in   school  food  operat ions,  with  the 
passage  of  bills   to  provide  free  school  lunch  and 
feeding  for   the  elderly. 


V 


12*  Anon,  "FDA  Announces  Nutritional  Guidelines  for  Frozen 
Dinners . "  Cornell  Hotel  and  Restaurant  Quarterly, 
12   (February,   1972),   p,  82, 

Voluntary  nutritional  guidelines   for  frozen 
dinners  were* announced   in  December  by  the  FDA , 
Although  the  guidelines  are  strictly  voluntary,^ 
competitive'  pressure  will  probably  encourage 
participation.     Guidelines  aire  now  being  prepared 
for   soy  products,   breakfast   cereals,    snack  foods, 
and  prepared  entrees,  • 


■k 
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13.     Anon.      "Fro  zen  Food  Packers  Under   the  Gun   to  Meet 

Nutritional  Labeling  Deadline."     Quick  Frozen  Foods, 
'     35,    (March,   1973),   p.  18/ 

At   the  time  of   this-  article ,   frozen  food  pack- 
ers only  had  22  months   to  use  up  labels  and  packaging 
that  did  not  meet   the  new  nutritional  labeling 
regulations  promulgated  by   the  FDA.     The  principal 
labeling  regulations  applicable  to   frozen  food 
processors   are  enumerated   in  the  article. 


14.  Anon.  "How  Can  School  Lunch  Help  4  Million  Hungry 
Children?"  Ins'^titutions ,  65  (November,  1969), 
pp.  159-174. 

School   food  service   is   the  natural  approach  to 
answer  urban  hunger  problems,   but  many  children  are 
deprived  of   school  lunch  because  of   lack  of  kitchen 
facilities.     Programs  are  being  introduced   to  get 
around   this,  problem.      Financing   feeding  programs 
is  becoming  increasingly  difficult,   due   to  in- 
flation,  and   the   fact   that   feeding  staffs  have 
trouble  keeping   lunch  prices    (paid  by  the  children) 
down.     Most   funding  money  comes   from  federal 
sources,   and  a  bill  has   recently  beeit  introduced 
to   try   to   improve  school  food  service. 


15.     Anon.      "Interstate  United  Computerizes  Hospital  Food 
Service. "     Fast   Food,    7  0   (November,    1971)  ,  pp. 
104,   108.  . 

Interstate  United  has  a  computer  that  stores 
all   current  recipes,   food  prices,   and  nutrient 
elements   that  must  be  considered  when  preparing  a 
comprehensive  hospital-menu.      Client  hospitals  have 
<  '      remote  typewriter   terminals   linked   to   the  computer 

by  telephone.      The  major  attributes  of   each  food 
are  stored  in  the  ^computer  memory  and  incorporated 
menu  cycles  are  planned . 


16.     Anon.      "Is   Eating  Harmful   to  Health?"     Institutions  , 
•  68   (1971)  ,   pp.  51-59. 

This. is  a  short  report  of  a  series  of  inter- 
views  with  food   experts   about   the  nutritional 
h.abi  ts  of   the  American  p'eople . 
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17,     Anon,      "Labels  That  Tell  Ypu  Something/*"    Journal   of  the 
American  Home  Economic  Association,   6 A   (April,  1972), 
pp,' 28-33, 

« 

There  are  two  major  options  available  to 
protect  the  nutritional   status  of  consumers: 
nutrient   enrichment  and  nutrition  education.  The 
results  of  several   chain   stores'    efforts   to  develop 
feasible  nutrient   labeling  methods  are  discussed. 
Studies  performed   to  determine   the  level  of  usage 
of   the   labeling  demonstrated   changes   in  purchase 
patterns   following   the  introduction  of  nutrient 
labeling,   as  well   as   increase  knowledge  about 
nutrients.      It   is  'believed   that   food   chains  and 
manufacturers   are  willing  to  provide   consumers  with 
nutrient   information,   perhaps   the  ne^t  major  step 
may  be   ingredient  or  consumer   factor  labeling. 
Consumer   interest  and  pressure   is   the  factor  which 
will  determine  the  presence  or  absence  of  voluntarily 
nutrition   information  on  food  products. 


18,     Anon,      "The  Low-Cholesterol,   Low-Fat,   Low-Calorie  Menu, 
Please,"'    Fast  Food,    72   (May,   1973),   pp ,    107,  252, 

A  major  hotel   chain  is  now  offering  low 
cholesterol,    fat,   and   calorie  meals.      Its  menus 
are  b-ased  on  substanirlal   reductions  or  elimination 
of  meat   fats,    egg  yolks,   butter,   and  pan  drippings 
in  cooking  and  baking.      The  object   is  not   to  change 
people's  eating  habits,  Jyj.t  tp.  give  theix-  ^^'at  they^ 
want. 


19,     Anon,      "Low-fat  Hot  Dogs,""     Institutions ,    65  (December, 
1969)  ,   p,  '78,*  ^  r' 

Frankfurters  with  a  maximum  f-at  content  of  20 
percent,   sausages  with  approxijoxately   30  percent  fat, 
_  __and  luncheon  meats  with  less  ^han  average  amounts 

oTt  a  t~  ^-r~e  -a  val-4^'b  1  e — firom  John  Morrell  and  Company., 


20,     Anon,      "Menu  Planners  Jkrlde,"  "Fast   Food ,    70  (January, 
1971)  ,   p.  26,^-^ 

7  ^  ^ 

General  Mi lls__now  features   a  wnole   Une  of 
Bontrae  Foods — textured  vegetable  proteins.  They 
serve  as   econojnical,   nutritious,   convenient  protein 
foods  and  meat   sfupplements ,  '  ^ 


*  ,s     »  •  J* 
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il.j    Anon.      "Mini->Ieals  Mean  Maxi  Profit."     Institutions  ,  66 
(February,   1970),   pp.  81-90. 

> 

/  Americans  are  changing  their  eating  habits   to  - 

7  eat  more  often,'  but   to   eat   less   each   time.  About 

13  percent  of   family   income  is   spent  on  food,  but 
in  families  with  a^  working  wife,    30  percent  more 
is  'spent   to   "eat  out."     The  higher  percentage  of 
eating  out  means   the  restaurant   industry  will  ha-va 
to   take  more  responsibility  for   serving  nutritious 
mealsandsnack»s.  - 


22 .     Anon .      "Mo re  Fortified   Foods  or  Up dated  Type  A  Menus." 
Ins  titutions ,    64   (November,   1970),   p.  41. 

The  USDA  is-  revising  the  Type  A  menu  file  to 
utilize  more  fully   the  convenience • foods   that  have 
come  on   the  market   since   the  last  revision* 


23.     Anon.      "New  Dimensions   in  Products."     Ins  ti  tut  ions  ,  62 
JEebruary ,   1968)  ,   p.    157,  '  . 

Eggless   custard,   puddings,   and  gelatins  are  all 
<«iavailable   in  a_new  ILne  of  dietetic  desserts.  All 
are  sugar_-free  and   low  _in  sodium,,  calories,   and,  fat. 


24.     Anon.      "New  Dimensions   in   .    .    .   Products."     Ins  ti  tut ions 
'    63    (September,    1968),   p.  152. 

A  flavor  modifier   that  mas^ks   the  aftertaste 
of  artificial   flavors  used   in  low-calorie  foods  and 
beverages  as  become  available*  ^ 


25.     An5n.      "The  New  Foods  and   the  Market's  That. Need  Them." 
Food  Service,   34   (April,    1972),   pp.    20-28,  70. 

Rapid  growth  of   the   food   service  market,  rising 
costs  of  food,   and   increased   interest   in  nutrition 
hav.e  laid   the  groundwork  fo.r  product  acceptance  in 
food   service.     ,New  products  available  are  spun  and  , 
textured   soy  protein,   a$  well  as  granular  spy  prote- 
in concentrate  p_roducts.     Markets   fox  the  new  foods 
are  school  food   service,   hospitals  and  he'^alth.  care 
facilities,   government  institutions,    college  and 
university  food   services,   and   the  fast  food  market*"^ 
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26.  'Anon/     "News."  .  Insti  tuTTons  ,    72   (April,   1973),   p.  72. 

>  The  Natiorra-P  Advisory  Council  -on  Child 

Nut t  it  ion  '  r  ecoiamends   that  s*chool   f  eeding  p^*ograins 
'  »  be  made  available  to  *all   children  as',  soon  as 

possible.     The  Council  also   recommends  increased 
participation  in. child  nutrition  progranis,    the  use 
t    of   school   facilitates  -  for*  summer   feeding  programs, 
and  action  'to  insure,  that  new  food  products  are 
properly  monitored. 

•  r 

27.  Anon.      "News."     Ins  titutions  ,    73   (September^   1973),  p. 
 TF.  ■    ^     _     .  ^  ■ 

i 

^        Adv^jices   in   technology  an,d   a  rising  demand 
for  prpt^ein  have  resulted   in   the  development  of 
^  mince'd   fish  and  peanut   flakes.     The-  fish  is  stripped 

from  the  bones   by  machine.,     It   is   as  puce  and 
^   ^  nutritious.,   ye,t  more  economical   than  whole  fish.' 

\^       Peanut   flakes  are  e a*S" ily   flavored,   are  nutritionally 
"^'"^^^^qjOjlval  ent,  to   soy^'and   are  psychologically  accept- 
able .  ~  '  4 


28.     Anon.      "I^utrition-  Labeling.*'    'Nutrition  Reviews,  3*1 
(January,   1973),   pp.    36-39.  & 

This  article  provided  a  description  and  ex-^- 
planation  of   tjfae  FDA's^  new  comprehensive  labeling 
program.     Included  are  regulations  concerning* 
nutrient  and  j^itamin^mineral   labeling  a^c cording  to 
a  unif  orm  .  format  ,*   identification  of   fat  and  choles- 
terol »cont  en  t,   standards   for  products   sold  as'  • 
dietary  suppl-^^ments  of  vitamins   and  minerals,  and 
es tablisihmen t^p^fJ^Vo^^^       iot   the  definition  and 
'     labeling  '.of   imitatioh'and  artificially  flavored 
foods.     A  general   al  l-ert^c'ompas  s  ing  regulation  is 
stated  vhich.-Will  govern  labeliHg'. 


29.     Anon.      "Nutrition  Labelling   II*"   Nutrition  Reviews  ,  31' 
(April,   1973),   pp.  133-134. 


This  article  present s^  a  brief   explanation  of 
the  second  phase  of  'FDA '.s   food   labeling  program. 
The  new  regulations  state  that   the  commdji*  name/of * 
a   food  must   include ^a  statement  of   the  absence  of  • 
any   characterizing   ingredient,   and   the  need  f'or  afty 
^chavaoterizdng   ingredient   to  be  added  by«  the  con- 
sumer.     Specific   stahda'rds   for   the  compos  i.t  ion  a-nd 
labeling  of   frozen  "heat  and   serve"  dinners  ere 


given.     The  nlitri'tiona^l  q^'uality^  guidelines  proposal 
4elineates  *the  mi-nimui^' rang:e'  df  ^nutrient  composition 
f'or  a  given  fjood  grdup.^    thus'  proti^pting  the  can- 
sum  er  against  inadequate  or   ex cessivefortiTi cation. 


Anon.  ^  "Nutritibn  Labeling  III."     Nutrit  i^on  ^'R-eviews  ,  31 
(August,   1973),   pi>^'^  2;^JK2  64  .    -~  '  ' 

T.he   third  ph'ase'of^  FDA's   long-range  nutrition 
"Tlabeli-ug  pro^g'ram  Includes   14' final  orders.  Some 
govern   the  def  ini'tdon ,'   idjentit^y ,    formulation,  and/ 
promotion 'of  vitkmin  and  mineral  products   used  as 
faods,   diet.ary\^upplements ,  'or^  drugs.     Other  final 
orders   deal  with   false   labeling  aiid  deceptive  pro-* 
niotibn^of  vitamin -mineral   supplements  (especially 
vitami,n&^ A -and  D)  .     , Provision  is  made   for  the 
-^'s  t^abl  ishme'nj:  of   common  names   for  products,  w^iiich 
at  pr esent'^i^^y   have*  names   confusing   to   the  consumer 
A  new ^definition  of   imitation  foods^is  'stated,  as 
'well  as   regulations   concerning  foods  contai/iipg 
s'pices     flavor  ings  ,    colorings,   and   chemical  pre-/ 
.servatives.     Prpp-osed  act;ions   stated  for  ;publi.c 
comment: '  have  to  do  with   iSe^^ntity  standards  for 
•mellorine'  and  jxar^vine,  *  res  true  tilr  ed  foods,  fflled 
milk ,   ,^nd  chemical  preservati^e'l^beling. 


Anon.  '    "NuJ£^i:ion,,   Sanitation  ,  *P.ackagiij^  Featured  at  . 

Corrij^:^^  Food  -  S  eminSr  . Co^rjiell  Hotel  and  Restaurant 
»     ^  •'Quart^tiv,  (F.e1>ruary 1972),   pp'.    82--83.  .         -     -  » 


•Pe{)p^re/'g  eating  hab*lts  may  reflect  em^6tional 
social  yneeds.  rather   than  nut'titioti  ne€?ds.  The 
nutfition^   conten-t  of  many  well  known  foods   is  not 
^well.  vind^stood',    therefore  package"  labels  'tha^t  give» 
fhe  ru^trrtional'  co^teVit  might  be  ^misleadin^  unless* 
p  e^-ple  "icnow   the  quantities  of  eaph  hutrient  which 
should  be  \n   their  daily  ^iet.     ^     *  "  *;* 


^Anon.      *'Nutri^onal  Awarene'ss  Needed  ^T5y  Food  Industry 
^*    and   Customers."     Corn^ell .  Ho  t  el  and^^-R^s  tauran  t. 
Qu^Tterlv ,    12   (Feliruary ,    19'*72)   p.'  •  82^ 

*  .  More  nutrition'  edy^ation  f  or*^  members   of  the 
/food   service  ^indLjStry  •  and  for  consumers   IS'  need^d^  , 
One   in  fj-ve  meais   is   eaten  away  ftom  homet;.  Beca-lise 
^     this   figure   is   risi'ng  and  due  to   the- vide  choice-s.- 
availabl  e  ,  jn  r  e^s  taur  an  t  and  *5  up  er  market  foods  ; 
people  do  not  ^always  ^m^ake  the  best  nutr i tdon^al 
choices .  •      •  *     '        "  '     .    -  ^ 
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33,     Anon^i*  ' 'Observa  tio^ns*:     Let's  Lock  Beyond  Nutrltioi)  to 
Identify  Tro  t«ii?s  •       Jjoodo  Product  ^Developmen  t  5 
(Au^ust/6eptemb^r  /  1971),   p  *   6*.        *  *  .    *        •  . 

,   '  "      ^      The  FDA  mu^t  chan»ge  its  f  eq.^ir ement  o*f .  a  single 
i      *  standard  for  bo'tiK^  the^.tejctu'red  f o.rm  o^f  v#egetable 

^  pro  te^ijis  knd  .the -pifQduc  ts*  fprm^d   f  rom  ^the  spun 
filameht.g   be(::ai4se'  tl)*ese  ma^terials  have  di^ffer^nf'*,.  , 
composi t.io«n*s     f'unctioi|al   character s  ,/a;Hd  «  applications 


34/     A<non,   ^  "Protein  Product^^:.    Analogs  'of*  Favorite  Foo'd.  ' 

Form^.''     Food  S  ervicg  Magazine  ,    32'COcto6er,  197O0S 

•  pp.  38,  40.  '  :      '  ^        :    '     '  '  ^ •  : 

^   .       We  arfe   in  an»'^i?a  of   consumer  flexibility^,  .f5od 
,  ^        "service  o*perators  need   to  ^be.  flexi/ble  about   such  * 
♦  ^  ,  .     labbr-^avl^g ,   hi^h  ^quality   food  {)ro{iucts   as^  meat  - 

*  a n  d  p 6  ul  t  r  y^*  a n  al 0  g  s  .         *        ^  • '  :  ^  ^ 


.35y  ^Anon*      "Service  ^Wo^rl'S'  Repcfr  t  ."'■'Institutions,  69 
•^'^      (Sep.tem'l^er   1 1.97'1)  ,   Br  '17.\v..  ' 

^  *•  .   Schodl  lunch 'p'Tograjits  ^V'h  *facing  more  ri^id 

^    rules  on  eligibility,  and  'aocp*^^ t ing  for  f ree,  an^ 
•'^T'Bduced  pr ice  'lunchea.   »     "  \  I  ^  ^  ^ 


36.     Ana'ri.      "Sounds  friom.  Ca^pifal;' Hill  :    ♦Mor  e^_Tlegula  t  ion  ,  More 
/     Restrictions  .  "     InW'tituions  ,  '70.  (April  1  ,  ,197  2)  , 
p.  33-.-  /    •  > 


7v 


«      ''Responsibility  for  nutri.tianal  ^labeling  is 
,b.eing  '  placed  *wi*th  the 'processor-* and  manu^ac tu*r^r  ,  • 
wfiich  meaniS'  the  cost  will  be  ^^asse'd  on   to   the  'cori- 
Sumei^-;'     New  nutritional,  labeling  *is 'expected   to  be' 
optional*  informa'tion"*  b.u|:  regul^tjsd   as  to'wording. 
Fats   are  expected   to  \e   ccj^v'ered   tn^  n ew.  JDA,  r^e'gu- 
^    lajtionSj   as 'well  ^s;Type  A, lunches   and  p.re^-plated 
meals.,  ,  '  '  '       ,  ^'    *  *  ' 


37^,   -Anon.      "Soybur  g'fe.r :     It  Looks  ^LriVe  Hamburger,   Bu't   .    .  . 
.    Fast  Pood,    7'2.'-{May^  1973), *pp.   105-106..  ' 

,  ' .      .1  —         .  •  • 

USDA  re's^archers   repor^t-that  they  bedieve  sgy 
•ad'ditiveg  will,  replace  ^bput'*8  percelat  of  the 
,   *     natioji*' s.  jmeat  .p.r'^teii:!  *by  19*80  jv  jln  ,  every  thtn'g  "f-r^m. 
./  '  *   pastJa  't'd  ordjinar-y   extr}id.ed  fooq.-^    Suggested  addi tiy(^<?s 
to\raise  the.  perVerttage*  of  protein^an  mjac^ronv  are* 
•  soy,   f  i^^h  'pro  teirt  „..'sS'nf  lovf"^  .and  co-ttpns  eecj^,  and/' 
'  :      .  'varieties  i  of  ^wheat .    *  .      *   ♦'^    •  -  '  •  * 
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Anon,      "The*  Sv.eO-te  Society       Lts  c  Care  and  Feeding  . 

Institutions.    65   (SeptembVt**    1969),   pp.   127-128.  *• 

-  ^    The  food  operator's  rold  i'ri  dealing  with  the 
public'^s  "concern' with  dieting  is'  discussed/  In*-, 
dications   are  that  the  /obd'  service .  irtdustry  would 
>     be*  fdlly  /prepared   to   cooperate  with'  an  es  tablished'' 
'national  inte-r'est   in  nutrition.     T-iie  .individi^al 
.^operator  feels   social  and^moral  pressure  tQ  action' 
;  '      nu'tritibnal  probLems  ,   but   feels   unce-r t^inty  as.  to 
prx)per  guidelines   to   foll6w,   due  to  disagreement 
.    "  amoVig.  prof'ession'als   and  new  scientific  findings. 


Anon.  '  "Jhings  Present  and  Y'et   To  iCome.'''     Institutions . 
6^   (May ,   19^9) ,   p .    9 •    *  ' 

,    Lysine  enrichment*  of  b.read   c;duld  >e  a  way  .to 
.  provide  t*he  'proper  amount  s  of  pro  t^ein  for  under- 
nourished  Americans. 


Anon.      "Tr'ends  Of-   the  Week."     Institutions , .  72   (May  15«^^ 
,       1973),   p.    f7.  : 

the  OSDk-i-s   cond-ucti.ng  a  p.ilot%prog>rani  to  study 
te'am  tea^ching  of  nutrition  education  ""by  classr.oom 
.  'te'achers  ^nd   fo.od   service  ^personrie-1 . 


Anon.      "What  Can%  You  Lea'rn^by  Reading   the  Label?" 

Cop.'Sumer  ?Rese.ar  ch  ^Magaztne,*   56  <  July  ,' *  19  73^  ,  pp. 
25-27  7^  0         *         *  •  *       •      #  » 

/    *  •  •    .  .  •     .  . 

**   The  ^DA  is   implementing  a  new  ^),j:ogi#am  calling 
fo-^  spfecfific   information  pn   the  identity,  quality,/ 
and  nutritional  valu^  of  packaged  foods.      ft  has 
al-so*  establis'hed^  the  U-..  S  .  'RDA'^-'s  based*  on' ^ou*s6- 
hold   servings.      Urld^er  the  *new  program,   food  t^roce'ssors 
,are  responsible  for  the  accuracy  of   their '^labele  • 
Some  . processors  have*' airead'y  ^takeH  .legal*^  steps   to      ,  ' 
*    seei:*'rnp<fifix:ati6n'of^tihe  labeling  regulat  ion'^ .  ;  . 
There  is  *  questio,n  about 'The  usef  ulness  '  of  the*  ' 
iau tr  l;^n t-*  i'nf  o^rma/dp^i  b^ing' req'uired      -  '..^  'J, 
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'A2/     HowaVd  ^ppledo'tf .    ''-'Nutrl-ent  s   to'  Go."     Fast  'Foods 
■'    •  '  (MA'y.,*-i97  3)%   pp..    102-104.     '       '       ^.  .      '  ' 

'     '       '•        ■  ...        '  '  °  - 

•  *  •  The  author   is   irivoTved   in  a  series   of  studies" / 

•  ■  » 

*  to  determine  the  nut  r  i  t  it)  nal^  valu  e  cof  fast  food  , 
'operation  foods.      It  provides  nutritional  break'-  4; 
downs  loT  §p*ecialty  chicken,'  haxnbutgers-,^*  and  RiaJjsa. 
If  a  r-e^taurant^  meal   is   f oifnd''defl'cient   in  a 
nut;:ieHt grof  es*s-or  .AppXejdorf  x'ecommends   that  the 
oper^tiqn  fortify   the  food   or   in^troduce  a  nev  food 
type   to  make  up   the  def^iclenfc}^..      •    ^  • 


,.43.     As-chaf  f  enburg.  ''The 
(Jatiuary ,  197(r)., 


Eighth- Decade 
PP-.  83-115. 


Institutions,  66 


The  article   is   a^forecas^t  of  fooy 
t 


service ' in 


'  *  tihe^*1970  s  .  For  ^^the.^maj  ori  ty  of  ^  consumers  ,  food  1  , 
'service  will  be   s  tancf,ai:dized  a-nd,  a  tt  cnvp  ts  will  be   ^  ^ 

made   to  make  it  moror-like*  "home  cooked*"     New*    ^         *  • 
^processing   tecljnijques  ,    the*ris-fe  in  •  consdmer  ism 
,  Cthajt  is,    the'  increased  »den^and  .for.  knowleflge  aboift' ^ 

ingr'edi,en  t  s   and  '  emph-as  is  ,  on  n'u.trition  as'  a^mean^        •  • 
;of  preventive  medicine),  *  equipment^ futures^ design^' 
•.educ^tien,   and   labor  outlook, ^ and   saclal  conscience 
("the  need   to  meet  nutritional   s'tandards  ahd  n>eeds) 
are  discussed..  ^  *     "  • 


'4'4.     ,K..J.   Bab*cock  and  Margaret  Murphy.      "Two  Nutritional 
Labeling  Systems . "     JADA,  ^62   (February,  1973) 
•pp.  155-161. 


The  e'£f  eCtlveness   of /Vood  equivalent"  labels 
and  labe^ls  lisping  eight  aut\:ients  as  perpentages 
of   the  Ada's  per  swerving  w^^^r*  vcompar ed   in"  a  ^market" 
,tes^t,    -The  food  equivalent  l^els  were  more   ef f e'^ctive 
typ'ical  consumers  .tx)  buy   tbe  more    '  ^\ 


in  guid^ing 
nutritious 
consumers. 


foods,,  and  would         less   tostdy  to 
Interviews  with 


184   customers  .showed  ' 
a   7-to-l  preference   for*  the  F  E  label.     *Eighty-f our* 
percent  v^njted  nut r itiomal   labeling  on  all  foods, 
but  over  half  ^who  ^examined   the  lists  o^f  nutr  ients 
said   they  were  confusing  or  gaVe   too  much  information 


45, 


/ 


46', 


AlLen  Bake^r-  and/William  GallimOre^      '^Substitut-fe.  and^  ^" 
"..Synthetic   Fo^bds  With  Emfihasis  o-n  Soy '|>rb  tein^  "   '  '] 
/Mts  ^(Faht'uary',   1972),'  p..  184!'  '  ' 

V.    D-airy*,  -  ci  trus  /  :^nd  other  f-ood  produc^'^ '  have 
faced  ''Compe'tition  'from  nfW'ly  *  developed  suBs  t'it^utes 
^      ^or  syritheti'C^  pro*duct;s  dBve-loped  in   the  p-ast.  f  ew>  * 
.   years.     Recen*t  ^advances  ,in  f  layering  ,^  coloring,* 
and   texti^cing  Jiave  added   to  ,the  a^cQieptab:^Jity  of 
soy.  bearv  prody<:t;s   as,  ipeat   subs  tiVutes*,   as' have 
'    adv.erse  .publicity,  about,  animal   fat   in   thfe  diet  and 
y    ,     the  lower  price  of  vegetable  pro  t ein  as*  compared  to 
•animal^  protein .     Projections  are  raade"for'  the   type  ' 
of  substitutes    to   be  used   in,  the  futur^-^*  & 


Tom.o  Barrett . 
Ruling/;' 


''Firs  t  "Lunch 
•  Ins  t  i  tu t Ions 


Pro-gram  Und'e%-  U 
06   (May',  1970) 


,  S  .-.b .  A ^ 

•pp;  Bi- 


as. 


*The  ■'USDA  has   tuled   that,   a^fter  .^pril,  1  , ■^' 
schools  may  hire.food  caterers   to'prepare  and  serve 


l\ih  ches  , 
De  troi t ' 
the  *nation  to. 
service.  Each 


and^  still  get'  federal  reimbursement.^ 
scbool'^sys  te.m  was  vone  of   tK'e  first  in 
buy  iunches  ^r.om  a"  food  catering 
_.s  t  a  te  ^  has"*  th'S  :eigh^t  "  to"*^  es.t^blish 


Its     own^  g'uid'e'l  ines.  on  federal  subsidies 


^7..   •  Eulalia  BJair.'  .  "Lo\^-Cal'  Dlshfe^sv 
,    •        I^ns  ti  tut  ions  ,  •  6  8   (March  15> 


bieter/s  Delt^ht^^" 
pp..  77^81. 


1971) 


This'lis  a  diet   concious   age  and  ,thjere  is  a. 
market   tot  .varied  attractive  meals   th4t  meet 
c-aioKic  demands.      Low  calorie"  ia^^i&iLei^s  ^should  be 
base.d  -'-dm  a  protein  f o"ad  ,   adding  v^gS^tables  or  a  ^  *- 

sala.dy  and  dessVrt".      Co'^olcing  inet>lods   sVould  be    "  * 
mainly  broTling  ,  '  baking  ,  .  or  ;  boiling..      The  focus 
Should  be  on^  seasoning,    qo^ox  combinations,  -and  "  \  c 
appearance'. 

• :  ^-^    .  ■  , 

ores^  BOngolaxi  J  Ej^-Wbet/h  S,teer';^  Frederick  Joffe, 
and'  C,   01i'n;^3erir.» '   "Lov  .Temperature' Handling  of 
S  teriii'^ed'  Food's  .J'  VFoo^d  Techno  io'gy ,    19  ^(Aqgust, 
196\)\   pi^V  12^5-126-7. 

/  ^    Plum  tapioca^  an^  s^plit*  ^j^as'with  ham  were^, 
stu'died^tp  ^ascertain   th^  effect  of,  processing-  . 
/te^chniiju^Is  '(HtST'-\.  .conven^ti^on^l*)   and  storage 
time  '^nd   temperature  o^i   thiantin     co,ntent.      Tlje - 
Initial  sdVetiority'  of   th-e  'HTST'. process   ov6r  the 
^  conventibnal  process  'and  *also  durin^^  "stora^^e.  at- 
•vario^us   temp^ratare^' f^or  from  6  to  i2^mo^nths'  wa^ 
eviMeiit.     The  ra'te  of.  thiamin  'loss  was  prliiiarrily 
a^'^ftin'c  t  iqn  of  s  tor  age  ^  t^-rfe  and   temp^ratWe'.  ^ 
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.49^-.  j:an-e  A.   Bowers- ^a^d~~^^eth  Fryer,      "Thi,amin     and  Riboflavin 
in   Cooked  and  j^pzem-Reheated  Turkey."     J . A. D . A. , 
60   (May,   i972>',  .pp  399-401. 

This   study  compared   the  effects  .of  gas  and 
microwave  ovens  on   thiamin   ,   r ibof lavin , ^ mo  is tur e , 
'       and   fat  content  of   turkey  muscles.     The  type  of 
oven  ha.d  no   effect  on  thiamin     retention,  but 
muscle  heated  by  gas  had  more  riboflavin  than 
muscle  heated  by  microwave. 

50.     M.    F.    Brink;   M.    Balsley  and   E.   W.   Speckman.  "Nutritional 
Value  of  Milk  Compared  with  Filled  and  Imitation 
Milk."     American  Journal  of   CI  inical  Nutrition.  22 
{February,   1969),   pp^  168-179.   

According   to   present   information,   the  fat  used* 
in  many   filled  milk  and   imitation  milk  products  is 
based  oh  hydrogenated  cogonut  oil,   high  in^saturated 
fatty  acids   and  low   in  ess'ential   fatty   acids.  The 
use  of   this   fat   for   children  and  people  on  fat 
modified   diets   is   questioned.      Products  identified 
in   this   report  as   imi'tation  milk  indicate  that  they 
are  not   replacements   for  milk  in  protein,  minerals,, 
or  vitamins. 


Joan  Bukas.      "Breakfast  is   Boring."     Fast  Food,  72 
(March,   1973)  ,   p.  8. 

Of  an  average  of   3.9   family  members,   only  2.9 
are  present  at  breakfast.     This  may  be  an  indication 
to   food  service  operators   and  m^anuf actur ers  that 
stronger  breakfast  business   could  be  developed  in 
restaurants   and  schoolS;,     Appropriatio^ns  by  the' 
^        federal  government  for"  school  breakfast  programs 
have  risen,   but   the  use  of   the  vitamin  fortified 
cakes,   approved  by  the  government   is   criticized  for 
encouraging  poor  nutritional  habits. 


52.      r.         Burger  and  C.   L.   Walters.      "The  Effect  of  Process- 
ing on   the  Nutritive  Value  of   (Flesh)  Food." 
Proceedings  o^  the  Nutr  it  iNon  SociBty ,   32   (1972)  , 
PF»  1-8. 


RIC 


This  paper  reviews   the  effects  of   curing,  heat^ 
processing,    f reez^-drying ,    freezing  and  storage,  \ 
and  domestic  .handling  on  the  nutritive  value  of*  V"* 
"tlesh  foods.     Recommendat;ions  foV  future  inves.^i- 
gafion  are  included.  *  \ 
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53*  ,\Su5an  Bu t t-^r f iel-d  and  Doris  Howes  Calloway.  "Folacln 
in  Wheat  and  Selected  Foods/'     J . A. D. A. ,  60 
(Apri^l,   1972)  ,   pp.  310-314. 

Wheat:  fractions  and  bread  made   from  these 
fractions  were  analyzed   for   free  and   total  folacin. 
Of  the  wheat   fractions  assayed,   germ  and  bran  were 
hig\hest   in  folacin,   and  whole  wheat   flour  had 
twice  as  much  as  baker's  patent   flour.  Folacin 
content   of   s ingle  strength  orange  juice  was  retain- 
ed  in   the   frozen  concentrate. 


\ 


54.  R.    F.    Cain.      "Water  Soluble  Vitamins--Changes  'During 

.  Processing  and  Storage  of   Fruit   arid  Vegetables." 
Food  Technology     21    (July,   1967),   pp.  60-69. 

m 

With   three^exceptions ,   heat   adversely  affects 
vitamin  retention,   and   the  response   to  other 
environmental  factors   is  mixed.      The  effects  of 
washing,  's ^bd iv id ing ,   blanching,   cooling  A irradiat ion , 
freezing,    and  dehydration   on  nutrient   retention  are 
discussed,  \ 

55.  Doris  Howes   Calloway.      "Dehydrated   Foods.\"f  Nutrition 

R;eyiews,   20   (September,  1962);  pp.^^5'V.-260 . 

The   effects  o>f  dehydration  on  all  categories  of 
^  food   are  discussed.      Under   the  best   conditions,  no 
dehydrated   fo,od   could  be   expected   to   be  superior  in 
nutritive  value   to   the 'corresponding   frozen  product 
due   to  the  many   steps*  in  -processing  where  nutrients 
may  be  lost. 


56.     K.    C.    Chen,   B,   S.   Luh,   and  M.    E,    Seehafer,  "Chemical  ' 

Changes   in  Strained  Peas   Canned  .by  <he  Aseptic  and 

Retort  Processes,''  Food  Technology  '24  (Jixly,  1970), 
pp.    821-826.  ' 

Strained  green  peas  of   9.6%  total  solids-  were 
canned  both  by  aseptic  and  report  processes.  The 
aseptically   canned  product  was   lower   in  titratable 
'acid  and  higher   in  pH'than  was   the  re  tor  ted  "  pro  due  t . 
.    .  Aseptic  canning   allowed  a  higher  leveT^f  free 

amino   acids   in   the  canned  product.  . 


9  ^ 
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57.     R.    S.    Clausi..     "Improving  the  Nutritional  Quality  of 

Food."     Food  Technology,    27    (June,   1973),   pp.  36-^40. 

The   food   industry  can  nutritionally  modify 
food   to  make  the  long-term  consequences  of  poor 
eating  habits   less   severe.     Nutritional  modification 
can  be  accomplished   through  fortification  of  con- 
venience  foods   the   use  of   food  analogs,  and 
nutritional  ad  j  us  tiBen  ts  .      Nutrition  education  programs 
are  necessary   to  help   consumers   use  nutrition  informa- 
tion.     Foreseeable  marketing,    regulatory,   and  technical 
problems   are  discussed. 


38.     Merrill  Cohen.      "Letters   to   the  Editor."     Fast  Food, 
72   (March,   1973)  ,   p.  36'. 

The  average  consumer  may  not  use   the  infor^ma-  ^ 
tion  required   on  food  products,   due   to   a   lack  of 
ability  or  a  lack  of  desire. 

59.      Sylvia  Cover  and  W.   H.    Smith,   Jr.      "Effect  of  Moist^ 

and  Dry  Heat   Cooking  on  Vitamin  Retention  in  Meat 
from  Eeeff  Animals  of  Different  Levels  of  Fleshing." 
Food  Research,    21,(1956),   pp.  209-216. 


Thiamin     and  niacin  retentions  were  higher  in 
the  meat  of  broiled   than   in  the  meat  of  braised 
steaks.     The  meat  of  oven  roasts   contained  less 
thiamin    'bu-t  more  niacin   than  the  meat  of  pot  roasts 
Evaporation  from  the  surface  of   the  meat* during 
cooking  by  dry  heat,   or  washing  of   the   su^fac-e  by 
condensing   steam  by  moist  heat  may  be  significant 
factors   aff  ec t ing  r  et  en  t iqn  o  f  thiamin     and  niacin. 
Internal   temperatures  may  also  affect  thiamin 
retention .  .  •      •  - 


*  60.      Kathleen  Cutlar.      "The  Nation's  School  Lunch  Program." 

Cornell  Hot  el  and  Res tau rant  Quart erly,   9  (Au^u^t, 
1968) ,   pp\ • 10-19 . 

The  1968  scope  of   the   school  TurTch  pTpgram  is^ 
given,    complete  with  calculations  on  the  number  of 
meals   served  and   to  whom .     The   internat^iuDnal  and 
national  history  and  provisions  of   the   school  lunch 
ptbgram  are  stated,   as  well^as-  reasons  for  the 
implementation  of   the  Type  A  program. 


y  ■ 
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J.  Day;"irrE.   Alexander;  H.   E.   Sauberlich  and  17.  D. 
Salmon.      ''Effects  o<£  Gamma  Radiation  on  Certain 
Water -Soluble  Vitamins   in  Raw  Ground  Beef." 
Journal  of  Nutrition,   62   (May, -1957),   pp.-  27-37. 

The  destructive  effect  of   irradiation  on  a  • 
par  ti  culaicv.  nutrient  depends   largely  on  the  medium 
in  which  the  nutrient   is   suspended.     Gamma  radiation 
of   raw  ground  beef   resulted   in  destruction  of 
riboflavin  and  pyridoxine.     Little  of  inositol, 
niacin,   or   tryptophan  was  destroyed. 


P.    DeGroot.      "The  Influence  of   Dehydration  of  Foods 
on   the  Digestibility  and  the  Eiologlcal  Value  of 
the  Protein."     Food  Technology .    17   (March,  1963), 
pp.  3-3*9-34  3. 


The  nutritive   quality   of   proteins   in  twelve 
different  cooked  food  items  was   compared  with  that 
-of   the  corresponding  cooked  products  after  dehydr art'ion 
by  practical  methods.      Dehydration^jdid  no*"t  result 
serious   damage  to   the  proteiji-r^^^ener^lly dehydrati 
in  hot- air  shoved  mor3.....-4rii^3rcations  of   slight  protein 
damage  ^han  did ^^^s-p-iT^y  drying"  or  freeze 


Department  of  Health,   Education  and  Welfare, 


Reg  is  ter . " 
1974).. 


Consumer  News ,    3,  supplement 


"Consumer 
(March  1, 


The  FDA  has  delayed   the  effective, date   for  in- 
creasing iron   levels   in  bread  and  flour  products 
un^il  January   1  ,   1975  ,   in  order   to   consider   the  out-- 
C'Qrr\p^4ff^^  Jig  J  t;  i  it-g-'^ferelng  held   tpvoi^e  objections  to 
ii^s^v^^-eoirichment .      Reasons   for  opposition  to  enrich- 
ment^^^a-CB^S^isted  .     There  is   fear  tJia-t — e4VPichment  may 


Department  of  Health  Edu 
Regis  ter.''  Consumer 


on   and  Welfare  ""Consumer 
2,   supplement  (October 


^n  announcement  ~oT  the^deadline^TTo-E^ommen t s 
on   the-»-KMf  proposal   to  amend  the  standard 
"icTentlty  for  certain  milk  products   is^  given.  The^ 
proposal  would  allow  addition  of^^eiinilrsl-i^^^-^-^A^^^ 
stabilizers   to   improve  milk  consistency. 
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Mary  S.  Eheart.  "E-f-iect  of  Microwave  vs.  Water  Blanching 
on  Nutrients  in  Broccoli."  J. A.D. A.  50  (March,  1967) 
pp.    207-211.  '  _ 

Broccoli  was  blanched  by  microwave  and  water 
methods,    frozen  and  stored   for  a^long  as   a  year. 
The  microwave  blanced  broccoli  was  higher   in  total 
acids     ascorbic  acid,   and  percentage   retention  of 
chlorophyll.     After  frozen  s tor age   and^cuoking,  the 
microwave  blanched  broccoli  was   lower  in  pH,  higher 
in  total  acids   and  ascorbic  acid,   but  lower   in  ' 
chlorophyll   than   the  broccoli  blanched   in  100-degree 
water.      It   is   indicated   that   the  largest-  loss  of 
ascorbic  acid   in   the   frozen  broccoli  was   caused  by 
blanching  while  the   largest  los^s  -of   chlorophyll  was 
due  to   cooking . 


Gladys  J 
B.  S 


Eve r son ;   Jo Anne  Chang ;   Sherman   Leonard ; 
Luh  and  Marion  Simone.      "Asepb'ic-  Canning  of 
Foods   II  Thiamin  •  Retention  as   Inf  luenceii  ^  bv  Procjess- 
ing  Method,   Storage,  Tiriie  and   Temperature,   and  fyp^  ^' 
of  Cor^jt^Tiner Food  Technology ,    18   (January  ,  196A) 
4-86.  .  ' 


k  tomato 


j  u  i_ce,  concentrate, 
were  processed 


Strained  1  im.  a --^bj:3^i^^7^ 
1?  y  a  s^-t-i-er'a  n  d  _c  o_n  -  ^  ^ 
ji.exi-fe-3roTra  1  canning  procedures   to   comp^^are  the  amounts  - 
of  thiamin     lost.     Thiamin     retention  s  ign  i  f  ica"n^Jtx_^ 
imprt)ved^when  low-acid   fo'qds   ar e^  process'ed*  aTseptically 
Some  thiamin  ^^was'-lost   fro„m  all   three  groups  duriugx 
storage,   due  to  some  e:xrejit_  to   storage  temperatures. 
Process^ing  method  idid'not   s  eem~~tb  af  f  ec  t '-s^-r-a^a 
losses.  ^  .7  ~  ^        I  ' 


Gladys  J.    EveTSon;   JoAnne  Chajig^ieonard  Sherpian;  — -  ^ 
B  .   S  .    Luh  ajxd  Mar  ion  S  imon'e .      "As  e^ptjLC.  Canning  of 
Foods   III  Pyr^doxin^*  Re  t^ention   ^s   Influenced  by 

rosCiie^^iTig  -Me4:^h??Kty^torage  Time^  and  Temperature  and 
Typ  e  o¥*'*=eo^a^iTTer  .  '*  ^^^^o3  Techn^o-fpgy  ,   18  X  January 
'1-96A),  pp 


Strained  lima  beans,   strained  beef  ,^^11^  tomafo 
juice  "'Concentrate  were  pro  cess  ad  by  /caiin  i  n  g 
asept icaliy  and  convent ionally.      The  low^acid  ^ 
products   exhibited  little  difference   in  py^ridaxine 
V  a  l-ues.^aX-Lg_r_  the  procedures  were  completed  ,     Lo  ss 
of  pyriddxine  a'Jrter  nine  months  of  s  tor  age-  was 
approximately  one-f  ift-h  of  pr.oc^sse'd  val-u-e^  and.  wajs 
independent  of  method  and   container.      Tomato  juiae 
reta:ined  fudl  pvyridoxine  values   thro^ughout  process- 
in-g  and  storage. 


1 


Kari-TxJIfc^'-s.     "Ccrmmunicating  With   the  'Consumer  : 

Natural  a-nd--.S^uLtii^rlc  Ts^ufcrients;  Special  Report: 
Part  III.'*  Fop^-^flcMDduc't  Development^  6  (August- 
September,  Jrir72),  pp.    61-62*  - 

The  author  gives  a  brief   sketch  of   the  history 
of   the  discovery  of  natural  nutrients  and  how  they' 
came  to  ^e  synthesized   chemically.     The  production 
of   syn^h^ti'c  nutrients   in  mass   quantities  became 
a  boon   t^o  man  by  making  it  possible  to  nu tr Itio^nally 
improve^the   food ^he  eats  and   so  benefit  his  health 
and  prolong  his  life.     The  author  suggests   that  ti'ha 
popula/ion--t)e  informed   about  these  synthetic  nutrients 

prGT&anting  them  in   terms   of   their  relationship  to 
c^rr^^ponding  natural   substances.  k- 

//  '  - 

FDA.      ^tood  Labeling."     Federal  Register.   38   (January  19, 
19/73),   pp.    2123-2164:  •   ' 

;        y         This   is   the  of f icial  public  printing  of  the 
^third  phase  of   FDA's  nutritional   labeling  actions 
'  and  proposrals,.      The"  do  cument   first   discusses  con- 
^,    sumer'  comments   to  proposed  nutrition  labeling  then 
deals  with   the  consideration  of  new  proposals  con- 
cerning cholesterol,    fat,   and   fatty  acid  compositiqn 
lab-eling.     New  prop^osals  were  set  forth   con.cerning  ' 
the  definition  of   imitation   foods,   and   foods  contain- 
ing added  flavorings ,   spices,    coloring,    and  chemical 
preseFvatives .      The  report  of   public  hearings  on  - 
special  dietary   foods   is  given  and  labeling  state- 
ment€  are  recommended ,   as  well   as   definitions  and 
standards  of   identity.    ^Requests   for  comments  are 
made  for  prospective  requirements   for  manufacturers, 
packers  ,   and  distributors  of  fqod. 

FDA.      "Food  and   Food  Products."     Federal  Regis  ter .  38 

(August  2  ,   1973),   pp.   20701^-20250.'  -  /  « 

^^SJLM-^^^^'*^'"'^^  applicatioi 
of   the  term  "imitation"   to'  f^ods  and  an  announcement 
"^---J-S--J?faitre  concerning  the  da^  the  regulations   take  effect. 
A  final  order  is   s tat ed  /Concerning  label  statements. 
Effective  dates   are  announced  for  labeling  Fo  comply, 
wi.th  FDA  findings  on  *^ods  purporting  to  be  or  repre- 
sented  for  special  d/etary  u^es,   as  well  as  for  foo.ds 
containing  spices,    /lavo r ing , * co lo r ing ,    and  chemical 
preservatives.      Stytera^eats  of  policy  and  effecti.ve- 
iLess   dates   are  gij^rf'for  vitamins  A  and  D,  folic' 
>,.,aci^ j)ot^^^^  and  kelp.    .Orders   are  iss-ued 

J5^^*-4i5^s^with  r/o  standard   identity  and  dietary 

supplements  of/v^-famins  and  minerals,   foods  packag.ed 
r  for  use  in  th^^^preparat  ion  of   "main  dishes,"   common  ^ 

nawes -for— n-j^^^tatidairdiz-ed-f aods*     Camments  ate  re- 
quested 
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.71.     FDA.     ''Cereal  "Flours  and  BaTcery  Products;.  Improvement- 

of  Nutrient  Levels."  Federal  Register,"  38.  (October- 
15  ,   1973),,  pp'.    28558-28564.  .   

» 

Objections   to   enrichment  of  baked  goods  are 
stated  and  discussed.     The  proposed  amendments  a.re 
modified  and  * accep t ed .      Identity   standards  are  given 
for  enriched  flour  and   enrichedbread,   rolls,  and 
bifns;    statements  of  optional  ingredients  on  labels 
a-re  given. 


72.      FDA.      "Food  Labeling."     Federal   Register,    38   (January  19, 
1973) ,   pp.    2124-2164.  ^ 

New  and  revised   FDA  regulations  on  information 
/  panels,    label  designation  of   ingredients  for- 

standardized   foods   and  -nutrition,    cholesterol,  fat, 
and  fatty  acid   labeling  4X-e  given.     Also,  proposals 
?or  Standards  on   imita'^Son  ^^ods  ajli-  foods  with  , 
added   flavor,    exemp  t  ions'^^f^o^ia  rercfuiremetits ,  the 
nutritional   labeling  of   frozen  desserts,  vitamin 
and  mineral  supplements,   and   special  dietary  use,s 


73,     Brian  Fox  and  Al  l^n  -Cameron .      '-Cookij.ng  and  Diet." 
Food  Scienc^--A  Chemical  Approach,    2nd  ed. 
(Lowd'en:  '  University  of  London  Press  Ltd,  1970), 
pp.  273-304. 

The  book  s   focus   is  upon   the  functions   and  use 
of   food'as  ^related   to   the  human  body.'  Cooking 
methods   and*  their  effeots  on  nutritive  valiie  of, 
food  are  discussed. 


74.      Food  and  Nutrition  Board,   National  Acad^emy  of  Sciences. 
;     .  General  ~  Policies   in  Regard   to  Improv.ement  of 

Nutritive  Quality  of   Foods-  from   (National  Research 
Council:     Washington,   D.C.,   1973)^   pp.  1-6. 

'   Restoration  of  nutrients   lost  in ^f ood  process- 
ing has   long  been  recognized  as   a  means  of  improving 
nutritional  values  of   food.      The   Food   and  Nutrition 
Board  encfoVses   enrichment  or  fortification  under  / 
certain  specified  conditions.     ThejBoard  encpu^rages 
the,  development  of  new  economically  advantageous 
-  j         foods  "tD  provide  superior  nutritional  quality  and 
greater  variety-andacce-ptability. 


•4 
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Berta  Friend. 
1966-70. " 
J972)  ,  pp 


"Enrichm6nt~'and  Fortification  of  Foods, 
National   Food  Situation.    142  (November, 


29-33>,^^  ^ 


A  value, 
vitamin 


r ecent|lsur*vey  covering  1966-7.0,  en- 
ficatiloji^^uppl  emen  t  ed  -nutr  i  en  t  s 
suppry^  occurred, in *  the  following 
thiamin   140  percent^    iron,    25  percent 
percent,   r  i^lj>of  lavi,n ,    iL^percent;  vita^min 
10 ^pr^cent;       corb  ic^  ac^^^  10  percent; 
B  p-fe r  c  en  t ;  i anrd— vi  t aminl  B        ^ -p-ex-cen  t-4  


ocK  Label  ing  .  "     Fed  era  1  Regis  tier  ,   38   (Marcii  14, 
pp,  ^69ii9-6975. 


This   is   the  official  printing  of   f ollo^W';:::3ip^^ 
action   to   the  January  19,    197^,   publijca-tx'^ir  o'f 
nutrition   labeling  regulations  ^by   the  FDA .  A 
summary  of   comments >^   the  foocl   label   informatiorf  / 
panel  suggested   ioj^he^  previous   document   is  pres^ivtr- 
ed ,   as  well  as,x<^mments   concerning  nu>^t  ionJL^'Bell  ng 
(incruding  -ttTe  .question  of  mandat;,g-^ry  adh^^^-r^nc-e)  . 
Comments  were  received  dealing  with   labjuLing.of  foods 
with   information  on  cholesterol,    fat^^^ahd   fatty  acids, 
common  names   for  nons  tandar  di  zed   f'<5ods   and  some 
standardized  ^fo^ d-ss -  p-r i~n c i p  1  e s>^d  g'^u i d^  1  i n e s  for 
the  labeling  of^fi:ozen  dinnars;    and  nutritional 
quality  gu-idelines   for'fro^^n   "^e^^and  serve" 
dinners'.     Proposals  are  pre^^^A$^   for  beverages 
witbr  ao  joice  content,    cotnmon  Tianr^3--^t^~-aji  d  ,  c  o  n.  t  en  t 
fo^r   f  rozen  ^ hea  t  and  serve"  dinners,,   and  common^ 
ames   for  foods   packaged   for  uae  in^  preparation 
ofdishesordinners,, 


^Y^njL^s  and 
p la teaF^^e-z,en  Meals  wi th 


Graham ,      "Reconstituting  Pr e- 
Integral  Heat."     Food  . 
Technology  26'  (November,   J.972)  ,   pp ,  76-82, 


*;    Integral  k^at   is  producaed  wh6n  .electrical 
energy  is   t^drisformed  t5>-ife^t  "generated  o'n   the'  in- 
side, surf^aca  of^a ^sji^^^^Tal   casseroledjLsh.  La'rge 
O-Ots  of^  f razeiT^'^eef.^.Jijgnd_erJ,oJ^^  pea^s  and 

potatoes  were  heated  with_  integral  heat,  ^rvd 
ascorbic  acid  levels  were  determi|>end^  IVJ^ 
that  vitamiil  C  loss  for  peas  an^d^"^ potatoes  was 
significantly  higher   using,  convection  heat  than 
integral  heat,       ^    ^  •    .  , 


.323 


-ill 


1*    4  J.  ..<?••♦« 
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F  .  .  Gar  j  es  -and  R.   Jr.Smi'th.  -  -^u  t  ritl^v-e-Analy  si  s  of 
Frozen  Fully  Cp^ked*  Institutional  Foods./'  Food 
Technolog;y ,    2  4 


Meth^od 
r  epar  ed 
s'^e  1  e  c  t  i  o  n 
au  t-har 
handli 


r-^*  Menu 
(June,    1973),,  p. 


(Sept^mher,^  1979)  , pp.  -49-50',   52,  64 


alysis  of   fully   cooked ,  frozen 
elpped   in*-Wd"^r  to  f-acilitate 
table  for'  special  diets/  'The 
in   laws   concerning  food 


Pla'nn^r  s  Guide . 


y 

/ 

Fa-st   Food^  732 


In  July  of   1973  General  Foods  will  put  the 
f  irs  t— t^nrt^ri-tionHlly   fortified  gelatins  (fortified 
with  iron  and  vitamins  A  and  i^^dii   the  food  service 


market 


.  Goidblifch  ";3::^rmal  Processing'  of 
I'n  The  Jiaj:-3r^----irev^iew  '  of  Nutrition  and 


Food,*'  A  Review 
Dietetics,  13 


Edited  by  Geoffrey  A^  Bovine,.  S.  Karger, 
Basel'  (Switz'erlatid",    1971),   pp.  165-193. 


and  A. 


The  effects  of   fieat   processing  and   storage. on 
t-he.  nu  tr  i  tive  vaLua.oi  raw'foods  is  discussed.  It 

found   that  by.  the  use  of  HTST  blanching  -nu t r i t'^iv e; 
value  could   be  retrained  with  no   sa-crifice*  in  quality. 
The  need   for  .temperature  controlled  storage  is 
, clearly^  indicated   to  preserve  thiaiii.ine       Specula tipn  ' 
aboutfuturetrends   isgiven.  * 


uel  Go Idbl i th Marcus  Kayel  and  Graham  Lusk. ' 
*'Free^e   '  t)ehydrat'ion  of   Foods."     Food  TechnoJLagV , 
17  ^(February ;  *1963)  ;  pp\    21-2^6^.  /l/  / 

>* 

Dehydral:i6n  a,nd  subsequent-  s torage-:^.proUuce  ^ 
ill-defined   changes   thoug^ht   to  be  rel^'ted^  to  food 
'protein  .     -.fhe  changes  in clu-de  toughening  of  the 
tissue  of  seafood  and/^meat  prpducts  and  lowering 
of   their  .w^t-^r;.  holding  c^paci^-f     Changes' are 
usually  a-tfri^-^^ed   to   dejLa^ur i za t ion  ,  o f  protein 
probabl-^y   thjdough  lp.i^€rVized^  high  .concentr.ations  of 
s  a  1 1  i  ^  '   ^'"'^^'^^  -  ' 


Goldhlith^  is ,   tannenbaum  a,nd  D.,Wang*  "Thermal, 

arfd  ,2'450  MH  z  '  Mi  cr  owave  ^ergy!  Effect,  on  't;he  * 
^_D^s-tit/UQt;.C>n  of   Thiamin  Fpod  Technology ,  22' 

r^Octobe^,   1968)^   pj[>\^  1266-1268 .  '  . 


bes  trui  ti-o-ai^of   thiamin     in  '  a  pll  6^  8  pRb  sp^hat^ 
buf  f  er^xSolution.  was-  determine^  asinig  conventional 
microwa^^^  cooking  metho4s.  ^^I'fr-was   sho^n  that  "the  # 
degree  of  destruction  of   thiamin     bV  microwave      '  . 
energy  was  due   s'^olely   to   temp.^ratur e  aod  that'jntlci^o- 
waves  per   se'have  no   effect  on   the  de^structiqn  of  T 
,thiami.n  . 


foan  Gordon  and  Isabel  Noble.      "Comparison  of ' Electronic 

"vs     ConventvlxDnal'  cCooking  'o'f  Veget-ables  .       J  .  A  .  D  .  A  .  , 
«      35   (March, ;i959)  ,   pp.    2-41-244.  '  '  _ 

^  Flavor /cdlor  J   ai^  a'gcorbi't  acfd  retention  in 
vegetables   of   the*cabbage   family   cooked   b^  boi'ling 
.  w^terj'pr-essure   s-aucepan^^and  <2l6ctronic  range  * 
m^thdds  have'been   stu^.^ed.     Vege^tables   cooked   i«n  ^ 
boilin|*  water  we^e  milder*,  in   flavor  and*  gr*eenjer  ' 
'in  color   than   tl^ose. ^cooked  by   either  of   the  otrher  ^ 
two  methods.      The  mean  percentage  retentions  of 
ascorbic  acid   in  vege^tafcle^s   cooked  in  thfe  electronic 
rartge  were^greater   t{^an   those  in   samples'  cooked^  in. 
the  ^pressure   saucepan;-  the&.e  _in^  turn  wer e**.gr^ater 
than   in  aamples  '  coq^ked  'in  bailing  water.  ^.^^  '  ' 


eorge  G.**  Graham.      "Dietary  Protein  Qii^rity   in  Infants  * 
and  "Children  -  Vl]f  Corn  Soy-Wl^^eat  ,lfecaron i  .  " 
.    J.A.D.  A.  ,<51   (S^^^^etnlxeif ,   1972)  ,   pp.  280-286. 

A  corn-soy-wheat  macaroni  with   2  1 '  per  cent'' 
-protein  was  ^evalu^ated   in  feedijig   trials  with  mal- 
noHirishad   infants  .*  *  Digestab^'ility  of   the  protein 
was^'cJIjOse   to   tha^:  of  modified   cow[*s  milk  and  net^ 
,  p5:o't ein  utili2a*tion  was  approximately   75  percent 
^   of  tbat  of,  casein.     The  biological  valAie  was  . 
demonstrated   in   iTiit-i-at-iji^  r^ecovery  o\.  sevetely 
proteln-deplete<3   in'f  ah  t  s      -in  t  es  t  s  *  in  P  er\i  ,  . 
Brazil,   an.d   the  South^em  U.s\,   the  product;  ha*^'  been 
shown  ^o  l5e  highly  acceptable..  *  '^♦•/.^ 


0aV}.'d  Hanrksr  Bliaioni  f  or  School  "  Lunch'.  "    /institutions  > 

-  *.  69  .(Septetaber  15  *  19  71)  /  p 27 .  ' W  ^        \    ^  »    *  ^ 

'  '  .        •  .  .        i  '  • 

One  billion  dollars  h^e  been  approv/ed  ,for 

.ischool   luacHrand*  ralat^d .  programs  .  /   M^ost  (of   the  money  • 
got^s   to   the  50  states,,  a  smaller  proportxo.n  fxM?  ; 
nutrition  education,   a^d  ancJth^r  porti^bnjfor  fe'deral 
^      administration  of   the  school  lunch  ptogr^m.    ,School§.  \- 
will  receive  mqney  ,par tially ^  to^  pay   fon  kll  *Jn^als  , 
and  additiorfal  money  to.c^oyer   the  cost  oJf  those'' 
students  wbo/c^anot  a^f ford  to  pay  anything*  Further 

*' f  unds^.  wijir  go^*for  food  service  eq.uipfnenti 


David;Hanks*      "SqKooIs"  Start  Nutritio.n  ,JEduca\tipn_..';.   --^  ' 
Institut  joins  ,   69   (September   15,   1971)',  ^p.'.27.        ^  . 

T-he  Durham,   North  Carolina  .schools   are.*  '  * 
ipiplementing  a  autrition   education  program  Itincied  ' 
by   the  Office  Education,   HEW.     It   i,s   the'  anLy  one' 
•    of   eight   education  pilot  programs  where  monies  w*ent 
for   fo'od   service.     T.he  pifqgram   inv51ves  both  children 
'and  t'heir  parents 'in   classroom  and  -kitc'hen,  training. 

David*  aaqks  .      "Day   Care — A  $10  .'Billion-  Bab^y.  "     Inst  itutions  , 
.    70*(Febr'uary   15',   1972),^  p-p  ,--51-60  .•  ^  '-^ 

Day. care  facilities   are  increasing  ip  number 
^a.nd   i'mportance.      Food   service  i's''-play ing^.  an   in*cr«eas  ingly 
^iiTup.or  tan't  role   in  these  schQoLs.     Nutrition   inf  oTma  ti*bn  > 
is   inculN^ated  by  Allowing  ^the  chifdrgn  to  particip^ate 
in   the  preparation  of  food  *and  bypl^aqning  total* 
exper ie'itces  dealing,  with  food.  .      *    ,  ,  ' 


J  u  d  s  o  n  Harper  a  n  d^  •R'i  oh  a  t  d  J  a  n  s  en  ,      "Nutrient  St  all  d  a  r 

^enus,"'    'Food  fec-hnology/  ^7   C^une  V*  19  76 )  ,   pp.  48-4*92 

Henu  pTlanning^  b^sed  on  meeting  s^pecific  niitr^jeijt 
requirements,  has/  imp'ortanf  advantages  over  planning 
^     on  ^t*he  bas"is  of  ^food.  groups.     For   example,  often 

food   it^ejns.'do  not^  fi*t   into  one  specific!  o.od  gtoup ,  • 
*  are  ^  composed^  of.  several  food   types.  *  Require-  ' 

,  ment  s'  f  br  NutTrien  t  Standard  Menus,   .techniques  de- 
welop.ed   ( iriclud*ing   the  abacus  method ,   computer ,  and 
gro^ip"  methods)  ,   and  applications   o**f  the"NM§   are-  • 
^  iscu3S.ed »  .  .  ♦  '  ^ 


Harvey  Hearl.     "**Fo*(5ds  of  the  Future*^'     Cornell  Hotel  and 
^    -  Restaur  a^it  Ouarrterly^   11   (August  ,\  1970)  ,   pp,*  18-20. 

'    •     In  the  x^^^  *'1585     pro  teiTa*»r  equir  ement.s  mdy 
,  *    be  met  by  high  p;rt)tein  grains,   imitation  , milk ,  the' 
substi*tu*tion  of'  Doconut  oil   for  buttej:  fat,  soy' 
'    p^rQtein   for  milk  -  protein ,   alga-e  protein^  grown  ' 
sewagfe,   ^£i^h  flour, ^  and  p  e  t  r  o  Teum'  p  r  p  t;s  in  .  Fo-ods* 
.   frofn-new  r'ice  ^trains,   and^  i'tnftrove(ie  fruits  and  ^        •  • 

vegetables  w1,ll  meet   th-e  t equ t^ements  for  carbohydrates 
**fats,>  a       minerals.  '  «        '  , 

Edward  J.'  H  ekman*.  ;  ''Vu  ,  S  .  D  .  A ,    Gives.  Speijifications   fo'r  ]^ 
T,axt;ured,.Vegfetabl5p_Prot;ein  Produgt,,      ^  Modern  Schools 
,  Magagin^  T  S  e'.p  temj)'^er  ,   l^Jl)  ,   pp/^'lS-lA.    .   '  • 

This  article  kp^tifi^s   the  yse,  of   TV?  dn  scho-o*l  * 
"    f,ood   luncjljes.  a^  *  an  #alt  ernat  e   to  me^et  part  of  th-e 
minimum  r equ iteihent^  of   two  ounces  *of   cooked  mea*t. 
Xt,  4nust  be*  prepared  and   serveH  ^^n  comb-inati.afi^.Vith 
•^ground  ttr  dicfedf  meat  an*d'  shall  -not  exceed   30.  parts 
in  100;.  ^   The  ingredients',. are  s^fec^if  ied  as  we*ll'  as^,  \ 
chemical  composition  and  biolgg'i;cal  values  i 

E.   W.   peLlen^pornT  A.   P.-  deGrooJt;   L«k  J' Nvan  ♦der  Myll  *~  *  ^' 
g.^kker;   P.    Slump  and  J\  J .         Williams    v  "Niftritive 
^alue  "Qf  Canned  Meals."  '  JlA.D.A.  .    58   (-M'^y  ^  1971)  ,  » 
pp»   4S4-44.lv  '  t  ' -J^v    .  .  •        ^       *  '       ^  . 

Meals  ,consistlfig  of  meat,   vege  tai)leS','"-pulsVs  ,  ■  . 

\      t-  a  i-  r\  o^o     T.J  a  'V*  a      cr  ^  %t  A      r%  A      ■P>^■*-.■f•V»y^      ^      ■f  ^  ^  *-      0^  ^ .  *5l*  *  * 


1  ses 

were  noticecl   in   vitamin  A,   thianU.i:i,  *  l*,niacin ,  ^nd^ 
pantothenic,  acid  both  d'ufing   s  tef  i'ia.z^'tion  a^d  . 
sK)ra'ge^     The  'p  r'o  t  ein  "^i;al  i  f.y  *o  f  -mo  sjr  pr*bduct*s, 
decreas^d^  slightl}^  during  sterilisation  and 
further  during'  storage.     The  nutri*6int**;cpntent-  of 
tha  <:a*i:^ned  $'oo*ds   showed^  d  ef  iciencies  of  Ca%*' 
vitamiu  A,   thi^amiii    .  an^  riboflavin. 
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•"St/*.  •  / 

As    Z/Hg^dson.  *  ''T^utritive  Value  ~of^  Insta^nt  T^pnfat  Df.y     •  ^ 

Milk.''     Foo*d>  Technology,    10   (May,   1^56),  'pp.  221-22'4.;.. 

^    v»  On  a  reconstituted  b'a'sis,\the  th^iamin   ,   ^'  * 

riboflavin,,  niacin,   pantotlien^c  aaid>,and,  ' 
vitamin  B^*c6ntents  oJf ^,  two  brands^'of   instant  non- 

**f^i  dry  tnilk  air   ^**es  s  en  t'ia^l  ly ,  equal/t  o   thos*e  of  fresh 
milk  sampTes.      The.ascoThic  acid   content   of  nonfat 
dry  milk  is   low  and, may  b^  ^•jecrea^ed^  by*  convjprsion 
^to,  instant  powd'er,   but   as*  lyiilk  is  not -a  's  throng  , 
SOUrrce"*  of   vitamin   C,   this  ^s  of  ipini#ajf  iliip*o  nuance . 
•  "    ^The  conv'ersion  of  *  nonfat/ dry  milk^  tp^  in^ta^n^t"  by  a^  '  • 

'^Qomm'er cial  process  Moe^not  measurably  change'^thq, 

thianiin'e,   r  j^Bof  laviru<  nicotinic*  acid     pantothenic  ^ 

acid,   or-*        consent*.  ..."  "J  *  ' 

o  •     •  '        ,*   ,          •       ,  ~    "    '  ^ 

^  ^  .-t  •  ' 

^^).    f\   Hi>lld.ngsworth^     "The  NutritionaL  Value  of«A.F.D^. 

Foods^.  *'     in  S.^  Cot  son   apd   Di  ^.   Sm>th  Fj  eeze-"Dr  y  inR*^ 
of*  Foods tuff's/^(Mane1ie'stQr  ,  'gngland;     Columbine  Press 
•'^Ltd.,   f963)%   pp,f  149-156.'   /  '        *    ^       ^   .    ;         ^  , 

Prot'fein,   iron,   r  ibo'f  lavLn    'and  ^ico  ti-nic  ^acid  ^  * 
valu'es  .^rp'  little  Uffacted\b7.  d^hydratfion  'aiid*'s tt^rager, 
J^7l1ereas   vitamin  A  may  be  pdrtialdy  d,eptrpy.ed  by     '  - 
»  *      oxi-dation  ^in  unsatisfacto'ty,  storage       vitamln^C   is     .  . 
-r^ af^fecfeed^Jby-  dehydration^and  storage,   audi  ihia*min 

enjo/s  fairly  gpo<r 'rye'te^tion  ^excep^t  whem''  sulphit^e  * 
•'•^    is/u§jed.^    Storage   conditions  W  .dehydi;.ated  food       ^  * 
*    are  v^ry  impor tfant--air  ,   moisture  ,.c;^,nd' Bgat  -are  ^a*^ll 
destrac*tive .'    .CooHce'd-dehydrated   foods   sh^o^uXd"  Jje  ' 
•nutritively  similar   to  f  j^esh   if   excessive"  losses..  ,  * '-^^ 
have  .not  been   incurred  during   stbrage.  -,01  . 

-  '■.  .  •  :  "     .        ■  i--',-    G^.  .-. 

Dorothy  Ho  1 1  in'gs  wo  r  t  h      -"Effects  of-  Some. New  Ptoductlorr  • 
and-  Prjbufssing  Method's  on  Nut-i'itiv.e  Values.."*^  • 
••"    j/A.  D.'a.  ;  5,7    (September,   19  70)  , '".p'p  .   246.-2-4'9.  *  * 

*   '        ^    Chang*es_^,in  agricultural  methods  aiid 'fp^od 

^pr-^pe«^s  iqg"  may   a^ffect*  the  nutritive  v^lufe^'  cf*f  the 
•foods  w^*  eat .  —To   ciDcument   such   chaTiges--necessa^ry  * 
•  ini-evaluatlfig  f ood   consum*p*taon  of  ^  n^tian--tbe 
^      author  -reports  on  .a'progr^-m  of   s'tudies  of  ^d  if  ferment  \ 
'foods   that   is  b*dlng  -^^a^rried  o\it   in   the  Uni*ted         '     •  . 
^  KingdoHf .  ^  ^Th  e  ,,,e£f  ect  of  pro^e^sing^^  ihethods  of* 

foods     or  ycfufig   child:ren\is  also /cons id er^d  by 'the*. 
*  author*  .  .  /     ^  • 


r 


r        ?94:   .K.  4ioppner;   B.   Lampi  an^  D.^E.   Pe;rri^.     "folaclo  ^' 
/  *  -■'*A,ct-i^ity  of   Fi;qzeS  Convenience  ^ojbds."     J  .  A>  D  .  A. 

>   63   (^Jov^mb-'er/ 197'3);;.pp.-*536-^55ivi*       ^  ^' ^^"^  ' 

Thirty  prepared   fiVo  zen*  \cdn-venience  ,  d  innets  \^ere'  I 
analyz^d^  foi;  •Sre.e  •and^  to^tal^f orac*rti  Activity.  .  'T^e*  ^- 
bulk  of  'f.olacin  '^actiyity  ^as   gont*r  ibIijEed   by^^  ^ 
*      vegeta,bles„,.  with  ^potatoes  'and  meac*  •f'^J.^lowing  in 

that\ord»er.     Additional  'losses  »du^<  tO^r ^heatt^.ing  of** 
.  ^  /     ^        the^  dinners  w^re  not  sigriif.icSnt  for  rfpA^   but  FF^A 
'  ,        .  Valaes  ^decre'keed  wi^th  Ips-ses'  ave'r^gi'ng  .22.  pefcent. 

•  *         '    ".Twelve  model  dinners  were '  chosen^'acco-r^ing   to  recent  % 

^    FDA'  regulations   ancj  minimum  f  olacin  *level  ca'lcul^t  ions . 
^\  were  4.2*mcg./iO0  k'cal  ^fld/'c/r'Al  mcg/dinVer,  \^  ' c 

.       .   '  ,     °  ^      ^  ^        .  .  • 

95.      Richa-rd  Jarisen-.^nd  Juds'on  Hai:per.,     ^/l^jutrifci^n^al  Asp^Cts^ 
,  of  Nutrient  Standard  Menus."    •Fo^hd?Techno^ogy ,  ,28' 
.  (^Tanuai^'y.^   1974);  pp;  .62-67.?   ^      ^   ^        ,     -  .     .  ^ 

......  '     ,       •      '  *.  ^     .    .  * 


;  NSrf--and   f  6od-g,roupr.based  menus  ,  ar  e  ^bo  th  •  sub  j  eot 

/^o   th^  same*  difficulties-  in  „  p|?^t^iriing  actual  food 
.  composition^     The  articJL$\st'a*tes  ^jybjf^ts  'that,  tnUs't'' 

*  *       be  considered 'wh*Ter\  planning  a  meal  ;i)y   the  NSM -me'thod . 


*  .  96V^sR»'^  L .    Jenkins.  V  "Freeze-Dr  led   Foods."**    Cornell'.  Ho'tel  andr 
,       >Res  taur^ant^  Quarterly,    9    (August.,  1968),   pp.  .20-28.  , 
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,    The  .article'  defines*  f^reeze' drying  and  ..des  cr  i-bes  ^  ^ 
*Lt*tie  process.  »  *It  l,i.s,ts  ,ajdvantages   and  '  disadvant^ages 

•  ; 'o^f  freeze  dried   foods^        '  .  '    .    •       •  \- 

.   •  .  -    .        •   >      .        ^  ,■    ■  .' 

Lcesli^e  Kahn  and  G.   E Livings  ton       "Effect.  o*f  Heating*  ^ 
^,  tiethods  on  Thiamine  Retention   im  Fresh  or  Frg'zen  .^-r 

Prepared  Rbods^'"     Journal         FaVd  Science  ,    35  .^(1 9/li)  ' 
'   ^pp.    349-351.    '        \         *    7^       '  ~  '  -  . 

-  /      c  '^^T^hiamin  ^  ^e.ten t i or^s  "Were  determined  •i.n  .beef    •  ^  , 

s   stew,    chilbken   a  la  king,   shriiAp  newburg.,   and  pea$^     ^  ^ 

*  in  ^rcrjeam"  s^uce   in  .th-e^fres,hly  prepare^  *'s,t^ate ,   frozen  , 
•    '  *and  repeated  with  microw^'aves  ,   infrared  heatiiftg,   or,  .  ^ 

5^'      »  *    ^    boiling  x^ater^  immje'r  sdo'tt .   ^^Tlte*  average   thiamin     re7      '  . 

*        '  ^       tenjtrians  ob'served  wer  e^*high^,s  t  ,in  f  ro  zen~m'icrowave 

f  •   ^'heat^d.,   nexjb  ip  f tozen^-inf-rar;ed  .  heated  praducts.       *  \ 
>the  lojwe^st  retention  was   in  "".the  ^*-resh  hot  product?  . 
aff  e^%<thr,ee  hour's   o.f  ho:ldir\g.       .  *        ^  . 


♦  *  ^  *  \        ,  ^ 
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98,     Endel  -Karmas;   John  Thompson  and  David  Peryam.  "Thiamin 
Retention   in   Freeze-Dehydrated  Irradiated  Pork.-' 
*  Food  Technology ,    16   (March,    1962),   pp. ^107-108. 

Thiamin     retention  was  measured   in  freeze-de- 
hydrated  pork  ijrradiated   at  different  levels. 
Irradiation  between   the   levels  of   0-A.5  megerads 
gave  no  significant   destruction  of,  thiamin    ,  but' 
freeze   dehydrating  destroyed  about   one-third   of  the 
initial   thiamin  content. 


99.     Arnie   Katz.      "The  Big   Debate:      Should   FF  Be  Fortified?" 

Quick  Frozen  Foods,    35    (Augus  t  ,    1>9  72)  ,   pp  .  54-55. 

<, 

Many   frozen   food  packers  are   considering  bolter- 
ing   the  nutritional   content   of   their   frozen  foods 
with  vitamins   as   an  aid   to  producing   foods   that  will 
contribute   to   a  more  healthful   diet   f o r . Ame r i can s : 
fortification   is  one   tool  manufacturers   can   use  to 
meet   FDA  regulations.      The  danger  of   a   "vitamin  race" 
of  overf or tif ication  between   food  manufacturers   could  * 
be  diminished   if  additives  were   regulated   on   the  basis^ 
of  protein  rather   than   calorie  content. 


100.      Stephen  Kech.      "School   Food   service. Fast  Food,  71. 
(November,    1972),   pp.   48-52,   54,    56,  60. 

School   lunch   d i r e c t o r s  ,  a r e   trying   to  encourage 
children   to   consume  nutritionally   bTalanced  meals 
by   t,e sting  various  new  foods--including   ethnic  foods, 
A  list   of   foods   that  meet   or  exceed   USDA  nutrition  ^ 
sl:andards  and,    at   the  same   time,   present  a  palatable 
meal   is   included   in   the  article.      Parents   object  to 
the  use  of  prepared  meals   for   their   children,  favor- 
ing  instead   food  prepared   as   it    is  ^t  home.  Rising 
labor   costs  make   "like   home"  preparation  increasing- 
ly difficult,   but   satellite   kitchens  may   be  one 
answer   to  the  problem.      Parents   generally  object  to 
the  use  of   forti^fied   cakes,   pies,   and  donUts  for 
school  breakfasts. 


101.      Lois   Kilgore  and  Maybell   Bailey.      "Degradation  of  Linoleic 
Acid   During  Potato   Frying."    . J . A. D . A. ,  56 
(February,    1970),   pp.  130-132. 

Linoleic  acid   degradation  occurs   in   fats  used 
for   frying.'     The  percentage  of   linoleic   acid  extract- 
ed  from  fat?  following   the  frying  of   ten  pounds  of 
potatoes  was   highest   for   cottonseed   oil   and  lowest 
for  shortening,   with   safflower  o'll  and  corn  oil 
*       approximately   even   in  be^rw^^.   
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102.      Lois  Kilgore  and   Frances  Windham,      "Dagradation  of 

Linoleic  Acid  in  Deep-Fried  Potatoes,"  J . A. D. A. »  63 
(November,   1971),   pp.  525-527. 

Frozen,   deep-fried   potatoes  were  fried   in  a 
blend  Of   cottonseed  and   soybean  oil   and   then  frozen. 
After  six  months  in  the  frozen  state,    the  potatoes 
were   heated   in   deep   fat,    in   conventional  ovens,  and 
in  microwave  ovens.     The  percentage  of   total  fatty 
acids   in   the   first   pound  of  potatoes  reheated  was 
greater   than   in   the   twelfth  pound. 


103.  Amihud  Kramer.      "Storage   Retention   of  Nutrients." 

Food   Technology,    28   (January,    1974),   pp.    50-51,  53- 
54  ,    55,    56,    58,  60. 

Some  nutrients    (total   protein   content,  caloric 
value,   niacin,    vitamin  A,   and  minerals)    in  freshly 
processed   foods   are   retained   for  very   long  periods 
of   storage.      At   high   temperatures,    retention  of 
these  nutrients   can  be   significantly  decreased. 
In   order   to   comply  with   labeling   regulations,  the 
processor   can    (1)    declare  nutrient   levels  substantially 
less   than   levels   assayed   immediately  after  processing, 
in  order   to   compensate   for  storage   losses,   or  (2) 
store   the  processed   foods   at   temperatures   low  enough 
toensurenutrientretention.  ' 

104.  Herman  Kraybill.      "Nutritive  Effects  on   Foods  Sterilized 

by   Ionizing  Radiations."     Nutrition  Reviews,  13 
(July,    1955)    pp.  193-195. 


Thermal   treatment   and   freeziag  of   foods  has 
drawbacks,    like   the  cost   of   operations  and  the 
storage  space   required.      Radiation   sterilized  food 
does   not   have   the   same  drawbacks.      During  ra*diation 
sterilization   a  dosage  exceeding   five  million  rep 
must   be  used   to  inactivate   enzymes   and  prev-ent  the 
breakdown  -of   food.      The   reactions  of   the  different 
nutrients    to   the   irradiation  process   is  discussed. 


105.     Williard  Krehl   and   R.   W.   Winters.      "Effect   of  Cooking 
Methods   on   Retention  of   Vitamins*  and  Minerals  in 
Vegetables. " ^   J. A.D.A. ,    26  ^December,    1950)  pp* 
966-972. 

Twei^^-^ --drf  f  er  en  t  vegetables   representative  of 
t:hose  used  by   the  average   homemake'r  were  assayed  on 
the   fresh  basis   for  a  variety  of  nutrients,  then 
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prepared  four  different  ways.     The  data^  obtained 
clearly  sliowed  that   tlie  gre,atest  retfen^tion  in  minerals 
"and  vitamins  was  obtained  when  vegetables  were  cooked 
without  added  water;   the  least  retention* was  found 
vhen  -water   to   cover  was   used.  -       -  *   


106,  Anne  Kyleii;   Virginia  Charles;   Barbara  McGrath,'  Janet 

Schleter,   Leeta  West  and   Frances  VanDuyne.  "Micro- 
wave Cooking  of   Veget-abl  es  .  "     J.  A.D.  A.  ,    39  (October, 
1961) ,   pp.  321-326. 

The  amounts  of   ascorbic  acid  retained   in  seven 
fr^sh  and   three   frozen  vegetables  were  not   significantly  ✓^J 
different  when   the  vegetables  were  cooked  by  a   conv en t ion- 
al   and  a  microwave  method. 

107,  T,    P.    Labuza.,     'Vtffects  of  Dehydration  and  Stqrage." 

Food  Technology,   27   (January,    1973),   pp.  20-26. 


Due  to  the   fact   that  nutritional  labeling 
may  aoon  become  mandatory,    it   is   impor tan t \f'or 
processors   to  predict   the   extent  of  deterio^^ration 
of  nutritiv|g>  factors  during  processing.  To\predict 
nutrient   losses,   a  researcher  must  know  the^ cook- 
ing time,    th^  temperature,   and   the  moisture  \oontent. 
The  effects  of   dehydration  and  storage  on  seyeral 
different   foods  was   studied   in  connection  wit^h 
protein  degradation  and   the   loss  of  biologica\l  value,' 
fat,   and'  water   soluble,,,  vitamins  .  \ 


108.     Paul  A.   LaChance ;   Arvind  Rahadive  and  Jonathan  Matas. 

"Effects  of. Reheating  Convenience  Foods."  Food 
Technology  ,   27    (January,    1973),   pp*.    36-38.  \ 

Three  .experiments  were  performed   to  compare 
assay  values   for  reduced  ascorbic  acid /and  thiamin 
from  canned  and   frozen   convenience   fooos,  before 
and  after  heating,   with   the'values   repor^ted  in 
Handbook  8.      In   all  experiments,   the  values  showed 
"discrepancies.      Reasons   are  given   to  explain  the 
discrepancies.     The  results   indicate   serious  con- 
sideration about  supplementing  convenience  foods 
with  additional   amounts   of  micro -nutrients. 
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109.     Paul  A.   Lachance.     "Basic  Human  Nutrition  and  the  RDA^;* 
Food  Product  Development,  -6-  (Dybcember-J-ati-oary ,  1973), 

/ 

Nutritxoji-  is   the  relationship  of   food^  to  the 
functioning  of   the  body.      F'ood   choices  are  the 
result  of   the  sum  of  a  pe/son's   culture  and  traditions 
desires  and   emotions,^   character  and   experiences.  The 
RDA's   are   intended   to   sj^rve  as  goals'  for  planning  food 
supplies   and  as  guides/for  the  interpretation  of  food 
consump tion   records   of  groups'of  people. 


110, 


111. 


K.    Lang.      "Influence  j/f   Cooking  on  Foodstuffs."  from' 
World  Iteview  of  Ni/trition  and  Dietetics,    12  (Karger 


Basel-Munchen 


on  proteins,  yats 


1970) ,   pp.  266-317 


This  article   represents  an   extensive  and  complete 
review  of   the  Effects  of   different  methods  of  cooking 

carbohydrates,   and  vitamins. 


J.   Lenahan;  /J.   A.   Thomas,   D.   At    Taylor;   D.   L.  Call 
and  D.    I.   pidberg.      "Consumer  Reaction   to  Nutrition 
Information/  on  Food  'Product  Labels."  Search 
(Agriculture),    2    (1972),   pp.  1-26. 


Two   separate   consumer  surveys,   a  national 
probability   sample  dealing  with  label   formats  and 
non-use  benefits,   and  local   surveys   dealing  with 
four   indepjendent  market 's   labeling  pr^rams,  are 
reported  .*  .feotl^  surveys   showed   that   the  label 
stating  nutrient  content  with  the  percentage  of  RDA 
was   the  preferred   format.      In   t?}ie  national  survey, 
it  appears   that   the  gro\^ps  needing  nutritional  imprpve- 
ment^most  Would  make  the  least  -use"  of   the  labels,  the 
value  of   t^e  nut r  i  t ional  •  lab  el s.  wa s   thought   to  be 
greater   for  potential  use,   and   there  was  strong 
agreement  on  non-use  benefits.      In  the  local  super- 
market  survey,   perception  and  understanding  and  use 
of   the  labels   increased^^tTTTiv  the   length  of   time  the 
program  was   in   effect,  /and   the  non-use  benefits 
of   the   system  were  recognized.     Program  benefits 
were  perceived   to  be  nutrition   education,  more 
nutritious   food  products,   an^  more  value   for  each 
food  dollar. 
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11^2.     Lo^s  Lindauer.      "Diet   is  Not  Just   a  Four-Letter  Word." 
*    Fast   Food>    71    (January ,    1972),   pp.  64-69. 

According   to   an  HEW  report   two-thirds  of  the 
people   in   the  U.S.    are  on  weight  reduction  diets 
or  are  watching   thei>r  w.eight   for  other  reasons. 
In  order   to  capitalize  on   the  diet  market,    the  food 
service  operator  must   use  a   total  approach:  basic 
nutritional  requirements,    food  preparation,  menu 
,  presentation,   pricing,   purchasing  and  inventory. 
•The  Diet  Workshop  program  is  discussed. 


113.      Ellen  Liu  and  S.    J.  Ritchey.. 

Turkey  Pro  tein'.  "  J  .  A.  D  .  A. 
38-41. 


"Nutritional   Value  of 
57    (July,    1970),  pp. 


Turkey  meat  heated   in  an   electric   oven   for  up 
to   two   hours  did  not   experience  significantly 
alter e_d  nutritional   quality,   whereas  heating  the 
turkey  in  an  autoclave   fdr   24  hours   caused  a 
significant   loss   in  all   parameters   tested  (weight 
gain,   PER,   biological   value,    and  percentage  digesti- 
^bility   in   rats):     Turkey   protein  was   found   to  be 
an  excellent   supplement   to  poorer  quality  proteins. 


114.     G.    E.   Livingston;   Catherina  Ang  and  Charlotte  Chang. 
"Effects  of   Food  Service  Handling."  Food 
Technology ,   27   (January,    1973),   pp.  28-34. 

•  ^    Food   service'  op'e ration^ -  -raw  material  handling, 

food  preparation,    and   service  of   prepared  food--are 
exarftined   to   determine   if    they  optimize   the  retention 
of  natural  nutrients   in   food.      Such  modern  food 
service  methods   as   ingredient   substitution,    formula  ted 
foo.ds,    frozen   foods   (entrees),   and   centralized  systems 
are   examined  to  determine   their   effect   on  nutritional 
qua 1 i  ty . 


115.  Alfredo  Lopez;  W.  A.  Krehl  and  Eleanor  Good.  "Influence 
of  Time  and  Temperature  on  Ascorbic  Acid  Stab*ility." 
J . A. D. A. ,    50   (April,    1967),   pp.  308-310. 


As 

chemica 
s  tab  1 e  , 
provided 
f  ac  t ory  . 


c   acid-  in   citrus   juices   and   in  certain 
tions   containing  ascorbic  acid  is 
for   long   periods  at  roomt^mperature, 
ra^e* and  dilution  conditions  are  satis- 
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116.-  B./S.  Luh  and  F.  B.  Sioud.  "Aseptic  Canning  of  Foods 
IV  Stability  of  ^Pear  Puree  with  Essence  Recovery."" 
Food  Technology^   20   (December,   1966),   pp.  1590-1593. 

Pureed  p^ars  w-ere  canned  aseptically  and 
stored  at   temperatures   ranging   from  32  degrees 
*        to   98  degrees   F.      The'puree  stored  at   the  higher 
temperatures   exhibited  *an   increase   in  titratable 
acidity,   decreased  pH,   dairkening   color  after  180 
days,   and   formation  of  hydroxymethyl  furfural, 
indicating  poor  quality.      Puree   stored  at  lower 
temperatures   did  not  show  evidence  of   color  change 
and   did  not   develop  hydroxymethyl  furfural. 


117.     D.   B.   Lund.      "Effects  of  Heat  Processing  on  Nutrient 

Retention  in  Foods."  Food ' Technology ,  27  (January, 
1973)  ,   pp.  1-6-18. 


This  article   offers  a  brief  review  of  the 
effects  of  heat  processing  on  proteins,  carbohydrates, 
vitamins,   and   trace  minerals. 


118.     L.   W.   Mapson.      "Effects  of  Processing  on   the  Vitamin 
Content  of   Foods*"     British  Medical  Bulletin,  12 
(1956),   pp.  73-77. 

L'oss   of  nutrients  in  vegetables,    meat*  and 
fish,    eggs,    and  milk  products   is   discussed  in 
relation   to  the  various  processing  methods  and 
preparation  methods   used   to  ^i;eseat   the  finished 
product  to  the  consumer. 


119..     Helen  Mayfield   and  Marjorie  Hedrick.      "Thiamin  and 
Riboflavin  Retention   in  Beef   During  Roasting, 
Cafining,   and   Corning;"     J  .  A.  D  .  A  .  ,   25  '  (December  , 
1949),   pp.  1024-1027. 

The   effect  of  roasting,    canning,   and  corning 
on  the   thiamin     and  riboflavin   content  of  beef 
from  cattle   fed  grass   and  grain  was'  studied. 
Thiamin     retention  during  canning  was  slightly 
higher   in  metal   cans   than  glass  jars,   but  in 
both  cases   losses  were  great.      Riboflavin  seemed 
to   increase   significa'^ntly  during   canning .  Thiamin 
retention  was   about  one-quarter   to   one-half  after 
corning,   but   riboflavin  re  ten  t ion  was  very  high. 
'Losses   in   both   thiamin     and  riboflavin  resulted 
from  further   cooki-ng  after  corning.  \ 
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120.'    V,    Chalan  Melta  and  Connor  Johnson.      "The  Effect  of 
Rajdiatioa  Sterilization  on   the^  Nutritive  Value 
of   FoodsT*'     Journal  of  Nutrition,   59   (AuguSyt,  1956) 
pp.  479-489. 

The  effect   of   irradiation  sterilization  and  of 
heat   sterilization  on  the  nutritive  value  of  milk 
protein^  and  beef  proteins  was   studied.  Upon 
irradiation,   theimilk  developed   a  reddish   tinge  and 
the  pro  toinci   CO a.gu  1  a t ed  ,    the  beef  darkened.  Irradi- 
ation did  not  produce  off   flavors  or  odors.  Irradi- 
ation sterilization  did  not   affect   the  apparent  or 
true  digestability  of   the  beef  or  milk.  The 
biological  value  of   the  beef  was  not  affected,  but 
the  milk^s  biological  value  was  reduced   as  compared 
to  heat   sterilized  milk. 


121.     Ney^Mermelstein .      ''Nutrient  Labeling  and   the  Independent 
^boratory."     Food  Technology,   27   (June,  1973) 
•^pp.  42=*-4-6. 


J^fter  deciding  whether  he  will   label  his  product* 
a  food  manufacturer  m*ust  decide  how  extensively  to 
an.aly^e  the  product   to   ensure  that   the  values  stated 
on   the  label  will  accurately  represent   the  nutritional 
conteat  of   thje  product  as   it   reaches   the  consumer. 
He  must   know  how  to  choose  a  laboratory  and  con- 
sider the  cost   involved.     A  range  of   fees   is  iacluded 
giving  the  charges   for  nutrient   analysis   by  seven 
independentlaboratories.  *^ 


122.      Dorothy  Miskimin;   James  Bowers  and  Paul  LaChance.^ 

"Nutr  i'f  ication  of   Frozen  ?replated  School  Lunches 
is  NLeeded  r"     Food  Technology',   2  8   (February,   19  7J^ 
pp.    52-56.  ^  .  •     ,    '  y    V  ■  ;  . 

Analysis  of   the  nutritive  valxie  of   15"6''frozenf  • 
preplated  T3;^pe  A  meals  revealed   one -third  of  the 
^_RDA;was   always  provideji   for  protein,  niacin  equiva- 
len^ts,   and   riboflavin,   but.  In  increasing  order  of 
fregu.ency  vitamin  C,.^phospKorus,   vitamin  A^  .c*aldium^ 
thia^jine,   calories  ;  ^and  droP  were   found  to  be  *lack- 

ing.      Suggested  as,  a  solution   to   thi#s  problem  is 

th,e  use  of  nutrfent   standard  mealsn  I**Th-e^»  authors 
recommend  nutr  if  ication  of  preplat  ed^  meals  s^iace' 
it  is— evident   tftat'  there   is  .not,  optimal  in.take  of 
RDA  nutrients,   and   since  menu  planning  alternates 
may  not  be  acceptable. 
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123.     W.^  B.   Murphy,      "Some  Things  Y^u  Might  Not  Know  About 
the  Foods   Served*  to   ChdLld-ren .  "     Nutriti-oii  -Xoday,^ 
-  ^,         '    7   (September-October,,  1972)   pp.  3^-35. 


The  author  advances  the  -opinion  that  textured.^ 
protein  has  not  been  sufficiently   tested   in  lon.g- 
term  feeding  experiments;    therefofe  -its   use  should 
not  be  UTi questionably  'a'tc'epted^     He  also  states 
that^  food  should  bj^^ ought  on  value  becau.se 
nutrition  and  child-  ac^ep^tance  are,  of  paramount 
importancev  • 


124.      Isabel  Noble  and  Luclille  Goinez.      "Vitamins'  in  Electronic 
Cooking."  .  J.A>D.A.  >   4 1*^  (  S  ep  t  emb  er  ,   1962),  pp. 
217-220.' 

Comparisons   of   thiamin   ,   riboflavin,  fat, 
mo'isture,.  and  weight  changes   in   lamb  rack'  and  loi'n 
roasts  were  madeft  usiiig/electronic  and  ^convep  t  iona"^ 
ranges.      Results  of   the  use  of*  t-he  two  c^p^o'king 
methods  were  "not  significantly  di  f-f  er  en  t  '  f  o  r  ani^ 
of  the  -^t-esfe'd  .fa'ctors. 


X25.      Isabel  Noble.      "Thiamin     and  Riboflavih  Retention  in 
Broiled  Me-at.^-    J.  A.D.  A,^   4  5^  (November  ;  1964), 
pp-.-  447-450.^  ^  .  '  . 

'*  Pan  and  oven  broiled. cuts  of  beef,   pork,  and 

lamb  were  not  s igrii f i can tly  ' di f f er en t   in  the  per- 
centages of   thiamin--  •  and  riboflavin  they  ^r  etaiaad  *' 
Comparisons  based  o-n   the   thre^  types-^qf  meat  showed 
that   thiamin  '  retentions   in  beef  and  pork  were  not 
.significantly  different  but  were?  higher   than  in 
lamb.      Riboflavin  retention  in  beef  :was  signifi- 
cantly higher   than  in  pork ,  and  lamb ,'  whicTi  were 
'   '  s  imilar .  '  '  .  * 


126. »     IS*abe"i  Noble.;    "Thi^inih'    and- Ribo  flavin  Retention  in"" 
-  .  ^    Braised  Meat.*'     J  .k\  JT.A^,   47   tSe^tember,  19-6^)'y 
.  pp:.    2X)5-r68.  .  *  .  -  ' 

^ .  \  .* . '  ^  .  ' 

'  ^  J^^^  effect*  o^f   braising  on  various'  '"cuts   of  beef 

veal,   aod  pork  are  reported,   as"  to   tTiia^nfn  ,and 
riboflavi<n  retention..    ^  *  '  - 


-  127-.'  .  Isabel  *lfobl  e  *     ""Thiamin     an'd^.Ribof  lavin  Retention   in  < 
V     '  Cooked  Varieey;- Meats  .  "     J  .  A'.D.  A.  ,   56,  (March,  1970)' 

.  ^"  *pp.    225-22^8*.  *  ^        V--;       ,  ./  *  ' 
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m^^ercs  (sweetbreads 
:k  heart)   r etaiive-d  - 
than   did   the   si mm 


Braised 
lamb  arid 
of  t^-ermin 

of^rrbof  Lavi^ri.*     Sweetbr  ead-s -Tetal 
t^hiamin   ,   b^ef,^Veal,   and  por' 
lowest  amounts  of  thiamin 
of   riboflavin.  .  / 


128.  Fred  O^Haras   Jerry  Santini,   S.   Kent  Dohrmar? 

'  Jean  Schroeder .      "Central   Commissaries : 
Examples   of   an   Evolving   Food  Service  Conc6p 

J.A.D. A. ,   63   (October,   1973),   pp.  422-426^' 

/ 

A  central   commissary   system  consists   of  a 
central  food  storage  facilitjr   and  mariuf actur ing, 
plant  which  provides  fdod^ior   servi^^ce,  at  satellite 
locations.      StoragI  and'  transpor  ta:tion  during  th,e"/ 
"thermic  break""  can  resuTt.in   large  ex^periditures 

-  .^^^^^^^^^^  ^  ■ 

129.  M.   L.   Raki^tgn;   B.  ^Newma 

"GomJ>^riso)a  of  S 
and  'Freshly  Squeezed 
27/(October,  1951) 

■   .  The  purpose  of   thisx^tudy  was   to  compare'  the 

am^ouhts  of  ,'constituterfts   of   f r egh-f ro.zen  re- 
constituted  orrange  ,Juice  with   those  present  in 
f 'teshly-squeezeil ,  o^range  juice,   home  prepared. 
•  Values^  for  ascorhac  acid   in  the  frozen  product  '* 
averaged  better   than  fehose  in  fresh  juice.  Under 
^      usual  hojne"-ref xiger a»o^n   temperatures  ,^  there  was  . 
,  .    ^      no   significant   loss   of  ascorbic  acid  in  either 
.   •  t'he yE4esh-f rozen  or   freshly  squee.2HBd  juip-^e 


00.    .ElwtA)d   Reber   and  Mark/Bert.  "Protein 
'  /      /  Irradiated  Shriipt-*'     J.A-.D.A.,  53 
/41-4'2. 


Commeif  c  iafl  ly /pr  oces  s  ^d^-^hr  imp^  were  irradiated 
/at   two  dMf^eny^  levels ^^^^y.^^  either  cooked  or 
left  untreated/     All  si^^^m:^^^er e  freeze-  dried  and 
protein  qiralit/y  wa-^^-'^ev^E^t  ed  .     Protein  quality 
■*of   irr  adi/ate<y, ,  ^opl^^j^^and  untreated   shrimp  were' 
compareiy  and/ f  ou;^(^^co  be   statistically  equal. 
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u a  1  i t,y  of 
uly;  1968)*; 


B.   A.    Rolls   and  J.         G.   Porter.      "Some  ETfects  . 

.of  Processijig  ^and  Storage^^  on  the'  N'ut'ritive  Value 
of  Milk'and  Milk  Products.'^  Proceedings  of  th-e-- 
Nutrition  Society.   32   (1973),   pp.  9^15". 


Liquid  milk,   process ed  by  holder  process  or 
HTST  does  not   take  on*  a  cooked  f]^avor%   and  will* 
keep  for  several  days^if   cool.^    The  UHT  method'  ^ 
(used  for  long  term  sterilization  of  liqaid  milk)*, 
allows  milk  to  be  kept  'several  months  witho*ut 
refrigeration.      Fat,   fat  soluble  vitamins, 
"carbohydrates,   and  mineral's'  of  m'ilk  are  virtiiaJLly 
unaffected  by  .heat   treatment,   but ,ln-bottle 
sterilization  and  (JHT  methods  may  .cause  losses 
in  th-e  trjie  digestability  of  protein  and  BV. 
Convent  io4ial  ^pas  teuri  zation  has  JLittle   effect  on 
watdr   soluble  J  vi  taminfe  ,   exc<ep  t  for   vit.amin  C 
wh6*reas  Xn'-bottle   steriliza'tion  causes-  considerable 
losses  o.f"*  vitamins .     The  nutritive  valuers  of 
cen'trated  milks;   cheese,   and  4ried*'milk$  are 
dis  cus  S ed .  o 

0 


con- 


Daniel  Rosenfield.      'lUtilizable  Protein:'^*    Qua!  i.ty  ^  ind 

Qua-ntity  Co^ncepts  in  Assessing  Foo^d  .  "  Food'  Product 
D'evelopmenfe.   7   (AprU,   1973),   pp..    57-62.  ,  . 

The  term  •  "utili2abi?e  p'r-o'tein"  emphasizes 
nutritfave  quality  as  weH^,  as  pfotein  quantity.     A  ' 
o.f'the   common  bioassays   for  prot?efn  quality 
en  ah4  several   tables   showing  relative 
ive  value  and  utili.zable'  protein   in,  variotis 
s  are  included,   along  with   estimates'  of 
f  f  ect  iveness 'in   terms   of  litillza^le  pro^^ein. 


Daniel  Ro 
Progr 
pp.  ■  3 
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enfieia.      ''Feeding   Children  Thiough  U.S. 
s."     Food   Technology,   27   (^A'u^ust,  1973) 


%n  Ch&'ld 
s  tand^r d 


D.A.  * 


ated   grain-fruit  ] 
fortified  macaroni,  and 


40  million  school  childre^n  particip^at 
Fo^d   Service  Program;^  .     A  -new. ,meal 
expressed   in  nutrieiV'ts   is^  being  s  tudi^ 

to/ Tyi^  A  lunch  Tor 
Tj^^e  F^S  now  recognizes 


ed 


ossible  alternative 
ig  school  children. 


TVP ,  protein- 


school   feeding . 
new  foods  are  disc 

/ 


^u  c  t  s 

cup'-can  as  acceptable 
P^^obldms   concerning  th 
ssqfd. 


for 

e 
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134,     Virginia  Ross.      "Soy-.Whey-Milk  Of  f  ers  ,  Economic  Su.bstitute 
■for  Frozen  Whole  Milk  Concentrate',"     Quick-  Frozen 
IoQds^_a4.-XApril ,   1972)^  p.,  100. 

A  research'  team  at   the  UnTve'rsity   of  Illinois 
_  ''has   developed   a   flavorless   soy-whey-milk  that  c^aj^-- 

K  be  processed   from  whole   soy  beans   to   do   away  with 

any  bad. taste.   ♦Boiling   the   beans   neutralizes  the 
enzyme   that   causes   bad   flavor.      The  milk  is   sa^d'  to 
taste   like  a  mil'k^  shake  or'egg  nog  when  flavoring 
is   added,    and   is   cheaper   than  milk,   although  not 
^  more  nutritious. 


135.      Dorothy  Rowe,   George  Mountney   and   Inez  Prudent. 

"Effect  of   Fr e eze-^ry ing   on   the   Thiamin,  Riboflavin, 
and  Niacin  Content  of   Chicken  Mus^cle.  "  Food 
Technology ,  l7    (November,    1963),  ^p  .  1449. 

Chicken  muscle   cubes  ^subjected   to   freeze  dry- 
ing  showed  no   loss   of   thiamin  ,     riboflavin,  or 
niacin   that   could   be   attributed   to   the  dehydration 
process.      Samples  precooked   before   freeze  drying 
showed   a  loss   of   thiamin     only.      Thiamin  and 
riboflavin  content  was   greater   in   dark  meat  than 
in   light,   and  niacili  content  was  less. 


136.     H.    Sanstadt.      "Textured  Vegetable  Proteins    ...  . 

Solution   to'  Institutional   Dietary  Problems?"  \ 
Cooking  for  Profit,   41   (MarcTi,   1972),   pp.  21-26, 
-  06,  39. 

The   food   service   department  of   the  Lynchburg 
Training   School  and  Hospital   uses  textured 
vege  table>pro1;ein  products   at   the   rate  of  10,000 
'po^nd,s   per  month.      The   use  of   TVP   is  responsible 
for  a  30- percent  savings   in  the  purchase  of  protein 
food^..     These   foods   also  play   an   important   role^  in 
•the   dietary  need^   of   patients,   providing  amino 
,^acids   equal'  to   that   of   animal  proteins,    but  con- 
tain i-ng  no  cholesterol. 

136a.      M.    L.    R^kieten,  3.   Newman/   K.    G.    Falk  and  I.   Miller.  ' 

/'Comparison  of   Some   Constituents  in  Fresh  Frozen 
and   Freshly   Squeezed   Orange  Juice   II."     J , A . D . A . , 
28   (November;    1952),   pp.  1050-1053. 

*  ,  '    f  .... 

ft  ^  Ten   samples   of  f res'h-f rozen   reconstituted  orange 

juice  w.ere  compa're-d  with   samples  of   freshly  squeezed 
^  orangV  juice.     The   following   constituent's  were 
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137. 


found   to  be  in  approximately,  the  .same  coticen-tr lotions 
in  b.o-th  -t-y.p^s."-:.^  '  t-hlamln,     -rib^  f  lavirv, .  pa-ra-amipb- 
beaz^oic  acid,'   niacin,   choline,   biotin,  phosphorus,^ 
m^^tiesium,   and   sulphur.      Calcium  values  appe.ared  . 
higher   in  freshly   squeezed  'j  uice ,  Hean 
iodine/  manganese,   potassium,    vitamin  A 


vitamin  ^^^'\jere  higher  'in  fresh  frozen 
fresTily  squeezed  juice. 


values 
and  ' 
than 


of 


Eliz^abeth  Ann.  Schiller ;   Dan  E,   Pratt   and  Ellwood  Re^et, 
"Lipid   Chang.es  In  Egg^oll^cs  ,  and   Cakes  Baked  Irf 
Microwave  Ovens,"     J  .  A  ,  p"^  A,  ,    62  (May, 


pp,  529-533 


1973)/ 


Lipids   extracted   from   egg  yolk  samples  heated 
by   conventional  "and  microwave  heating   exhibited  ^ 
no  changes   in   fatty  acid  comi)osition  and  no 
measurable  deorea&e   in  polyunsaturat^ed   fatty  ^acids 
as  a  result   of   he^t   treatment.      Calces  baked  in 
conventional  and  microwave  ovens^were  analyzed 
and   it  was   found   that   oxidations/levels  were 
significantly  higher   in  cakes   bajced   in   the  microwave 
ovVn   t:|pah  in  'cak*es   ba^kegd  'in  the  conventional  oven. 


138. 


Henry  A,    Schroeder.      'Tosses  of  Vitamins  and  Trace 

Minerals  Resultirt;g  irom  Processing  and  P^r  es  erva  tion 
of*  Fod^ds,"  American  Journal  o,f  ^Clinical  Nutrition, 
2^4   (^lay,    1971), ^pp.    562-573,    ^  / 


,Eiata  on   the.  -concentrations  'of   vitamin  B ,  * 
p'^antothen  ic  acl^,   other  vitamins   and   trace  minerals 
in  raw  and   frozen,   p r o c^s s ^d , , r e f in ed ,   or  canned 
foods  have  been  evaluated   in   the  light  of  -probable 
human  requirements  and  re  comm,ended  alio  wan  ces  , 
It»|.s  suggested   th^t   enrichment  o°f  refined  flour, 
svg*ar,   and   fats  may   be  necpessaXy /especially^  to 
meet  daily   recommendations   of  vitamin  B^,  pantothenic 
acid,    chromium,   zinc,   and  ppss ibly  .manganese ♦ 


1:39,      Virginia  Sldwell  and  Bruce   Stillings,"^  "Crackers 

"For'tified  with 'Fish  Protein  Concentrate   (FPC):  , 
Nutritional  Quality,   Sensory,   and.  Physical 
Characteristics,"     J  .  A  ,  D ,  A ,  :   61    (September,.  1972) 
pp,    276^279.     .  * 
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Ip   this   study  Aip   to   16  percent  of   the  flour 
used   in  saltine-t^pe   crack.ers  was   repla/ced  by  high- 
protein  fish  pro  tie  in  concentrate   (FPC),.'  Forti-* 
f  ication  Levels  /of  4  'and  8  percent  FPC  increased 
PER  threefold  ok  more;   higher  'fortification  did 
no  t^  improve  nu/critional  qiial  Tty',"    Crackers  with  4 
and  8  perJrentyFPC  were -as   acceptable  as  unfortified 
cf  acker  s   in   t/extur  e  and  flavor/ 
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Nancy   Snider.      '^Artificial  vs.    Real  Sweetners." 
Institutions ,    65   (December,   1969),   p.  16. 

The  reasoning  behind   the  struggle   to  remove  ^ 
cy  cl  emates  v^^m  the  market   is  refuted. 

141.      Nancy  Snider.      "Convenience  Food   Reports."     Institutions  , 
69   (October  15,   1971),   p.  97. 

Cottonseed   can  be  a  source  of   three  major 
classes  of  protein  products:     defatted  flour, 
protein   concentrates,    and  protein   isolates.  A. 
newly  developed   "liquid   cyclone  process"  allows 
cottonseed   flour  to  be  manufactured  at  a  cost  pi  ^ 
about   10c  per   pound.      The  protein  content   is  rtom 
67   to   70  percent,   the  flour   is   concentrated,  has 
a  bland  ;taste,   and   is   light   cream   in  color.  ^ 


142 


Nancy 
19 


&n  i 

ri) 


n  i  d  e  r  . 


"Fats." 
83. 


Institutions  ,    69  (November, 


The  nature>of  different   types   of   fats   and  their 
relationship   to   heart   and   artery  -disease   is  dis- 
c u s's e d  .      The  author   draws   the   conclusions  that 
it   Ts  noT^^t57r±y- f  a t   that   causes  problems  but  how 
much   is   eaten  "and  what   other   foods^ar^   in   the  diet, 
as  well   as   the   individual's  metabolism. 
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"Of  Concern 
33. 


Institutions ,    69  (December, 


Nancy  Snider 
1971)-i  p 

B'ecaus  e  o^f   the  d  is  coVery  of  DES   in  beef  liver 
samples,    f  ed^ral^regulations   now  prohibit  feedi^ig' 
this  hormone  for   seven  days   before. slaughter. 
^     According   to  one   source,  ^'if   DES  were  banned 
cx>;np let ely ,   meat  prices  might   rise  as  much  as 
5  p  er cent . 


144.      Nancy  Snider.      "Nutrition   and   Food   Safety  Puzzle; 

Institutions,  .70   (May  1-5,    1972.),   pp.  33-34. 


Seminars  on   labeling,   nutrition  education, 
;x    nutrition  and  public  policy,   malnutrition,  food 
scientists ,  food 
to   consumers  are 


chemicals  ,  and  inf  o^rmation  costs, 
reviewed. 
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145.     Nancy  Snider*  "Convenience 
Institutions ,    70  (April 


Food  Report," 

15,   1972)  p.'^lOS, 


Dr.    George  Bfiggs   feels  poor  nutrition   is  due 
to   6  factors:      (1)    economics,    (2)   negative'  social, 
and  cultural   customs,    (3)   negative   food  industry 
factors,    (4)   lack  of  education,    (5)   lack  of  moti- 
vation,  and    (6)   lack  of  nutrition   education.  He 
feels  we  must  keep   eating  "traditional"   foods  to 
obtain  our  nutrients. 


Nancy   Sniveler.      "Convenience   Food  Report 
70   (May   1,    1972) ,   p.    149.    '  \ 


Ins t i tu tioris  , 


This   is   a  review  of   recent   FDA  action  on 
nutritional  standards  with  emp ha s is  on  comment s 
about   the  new  voluntary  nutr  it  ional5*.>  label  ing  .' 


4- 
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Snider.      "Operators   Inside  Look  at  Nutrition  and 
d  Service."     Institutions ,    72   (January   15,. 1973), 
PP.X5-55. 

IncXsjded   is  a  question  and  answer  section  with 
Dr..   Jean  ^isj^r  about  nutritional  r equi'ijement s  and 
how  the   fooo^ervice   companies   can  help  consumers 
be  ^ore  aware>Gi,f  them. 


James  Snyder .      "Profits   in  Protein?" 
(July ,   1972)  ,   pp .   36-40.  ^ 


Fast   Food, ^71 


The  article  provides   reasons  why  r estauran teurs 
should  take  notice  of   the  nutrition  trends  The 
valuQ._pf   food,   the  public's   changing-  eatin'g  habits, 
the  institutional-  market,   ajnd  food  quality  are 
also   addressed.    'Most   food  manufacturers  strongly 
agree   that  more  nutrient   information  should  be 
given  the  consumer,,   but   th^y  complain   that  the 
FDA's  proposed  guidelines  for  nutritional  labeling 
are  confusing   and  unworkable. 


149. 


James  Snyder'. 
Fas  t  Food 


"Lawmakers  Zero 


ERIC 


72  (July 


1973) 


in  on  Vegetable  Protein, 
pp  ,  40-44. 


The  grocery   incltr^try  has  recently  been  issued 
proposed   federal  regula-tions   concern  in  g  engineered 
foods,   their  labeling,   and   composition.  The 
-purpose  of   the  regulations  is   to  allow  manufad turners 
tojlnnovate  products,   but  protect   the  consumers' 
right  to/KrTbw  what  he  is   eating.      Regulations  are 
de s cr ibed^v;a^d  3tate  requirements  ar^  given  for  th-e 
labeling  o i\hamburg er .     -    ■  \  ' 
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Ira  I*    Somers.   '  "Quality   Control  Problems   in  Nut ri-t ional. 
Labeling."     Foo^d  Drug   Cosmetic  Lav  Journal,  27 
(May,   1972) ,   pp.  287-297. 

There   are  many   unresolved  problems  involved 
in  the  production  of   labels  with  accurate,  in- 
formative nutritional  data.     Quality   control  , problems 
created  by  nutritional   labeling  generally  have  to 
do  with  three   categories   of   food  products: 
(1)    fabricated  products  manufactured   from  ingredients 
with  partially   controlled  nutrient   contents,  (2) 
products   consisting  of   combinations   of  different 
foods,   and   (3)    unformulated  products  processed  as 
harvested.      Nutritional   analyses  on   individual  fo^d 
products  have  prohibitively  high  costs.      The  author 
advocates  the  use  of  average  values   of  nutrients 
^     _^ay^lable   to   the   consumer,   rather   than  specific 
^^valoes,  which  -are  more  costly. 
• 

Raymond  Stokes.  /'The  Consumer  Research  Institute's 
Nutrient  Labeling  Researjzh  Program."  Food  Drug 
Cosmetic   Law  Journal,    27    (May,    1972),   pp.  2A9-262. 

Results  are  reported   of   studies    (complete  with 
statistics)   of   nutritionists*   opinions  on  nutrient 
labeling  and  label   space  pri^orities,  coasumers* 
opinions  on  nutrient   labeling,    consumers/   attitudes  ^ 
and   knowledge  of  nutrition,   and   the   relation^  of 
nutrient   information  and   food  purchasing  behavior. 


Lonnie  Speight.  "The  Systems  Concept--A  New  Path  to 
Menu  Planning."  Institutions,  66  (April,  1970), 
pp.  43-46. 

The   systero^s   concept   is  a  uniq^ue  approach  to 
management^   a  way  of  organizing   for  accomplish- 
ing  tasks.     Application  of   systems  approach  to 
m'enu  planning   is  discussed. 

Joseph  M.   Stewart.      "How  S&n  You  Make  Theth  Eat  the 

Nutrition  You  Serve?"  Nkis t i tu t ions ,    73    (August  1, 
1973),   pp.  10-12. 

Providing  a  nutritious   school   lunch   is  ^ 
logistical  problem;    consumption  of   the  meal. .is 
both  a  social  and  psychological  problem.  Affluent 
Americans  may  not  .take   the  time   to   consume  adequ^^te 
meals,   arid  the  less   affluent  may  be  forced,  for 
economic   reasons,    to   consume  overly   starchy,  fatty, 
or  other   inadequate   die'ts.     Dietary  inadequacy 
carries  over   to   the  children  and  their   reaction  to 
the^school  lu^ich,.     A  nutritioti   education  progralm 
directed  at  both  parent  and  child  is  neeHed. 


J.   p.    Sweeney  and  A.    C,   Marsh.     "Effect  of  Processing 
on  Provitamin  A  in   Vegetables.*'     J.  A,D.  A.  ,  59 
(September,   1971),   pp.  238-243. 


Carotene  isomers  were  foun-d  in  freshly  harvested 
vegetables.     Processing  procedures   (cooking  with 
and  without  pressure,   freezing,   canning,   and  in 
SQjne  cases   ^reeze  drying)   converted  additional 
amounts  of  all-trans   carotene   to  stero-isomers 
with  lower  biopotency  values. 


Barry  Tarshis.  "School  Lunch  r'^-.Jhe  Problem  is  Manage- 
ment." Institutions .  65  (JulV^19^9),  pp.  46-52  ," 
58. 

This  report   from  the  N.Y-.    State. Fo>^  Service 
Association   states   that  school   lunch  people  know 
enough  about   food  and  nutrition  but  must  concentrate 
on  totial  management.      Inadequate  nutrition   is  not 
"    just  A  problem  of   lower   income   communities,   but  "  . 
can   exist  in  wealthier  communities  where  school 
food  service  has   a   low  priority. 


.L.   J.    Teply  and_  P  .   H.   Derse.      "Nutrients   in  Cooked^ 
Frozen  VegeVables."     J.^  A ,  D>,  A ,    -64-  <  Axx^us  t'  rT958 )  . 
pp.    836-840.  ^ 

Twenty  frozen  vegetable  products  wejj__aiiii4-ec^-e<i — ^ — 
to  cooking  procedures  which  invoJ^^d   the  use  of 
minimal  amounts  of  water  and  co€j:^ng  to  subjectively 
derermine   "Optimum  flavor  doneness."     Th^re  was 
little   leaching  of  nutrients   into   the  water^except 
for   small  amounts   of   sodium  and  approximately  1/4 
of  all   the  vijtamitis ,   except  beta-carotene  in 
turnip-  greens .     Overall,    there  was  practically 
— -etmple  te   retention,  of  thiamin,      niacin^   and  riboflavin 
Ascorbic  acid,    too,   was  well  retained. 

Frank  Thomas.      "Management  Perspectives."     Institutions , 
62    (Hay,   1968)  ,   p.    221.  ^  ' 

People's   tastes   are  co^icfit ioned  by  what  they 
are  accustomed   to.     A  trend   toward  more  bland  foods 
is   evolving  among  young  people.     Today's  ecpnomic 
climate  indicates   t'hat  mpre  non-animal   foods  will 
be  us^4'  and  protein   substitutes  will  pr o^baJJ^t-. wean 
•    peopl^  away  from  red  meat   in  geaeraj 
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158.  H.   thomas;   S.   Brenner;    A,    E?aton  and  V.  Craig. 

"Effect-  of  Electronic  Cooking  on  Nutritive  Val^ies 
J>A,D. A>  ,   25   (January  ,   1949),   pp.    3  9-45. 


The  amoant  of 
'est'  influence  on 
nutrients  in  vege 
in  super>4or  reten 
and  electfQnic  ra 
was  higher  in  mea 
energy  than  in  pa 
-roasts  showed  sli 
riboflavin,  and  n 
oven   than  when  pr 


cooking  water  used  had   the  great- 
the   retention  of  water  soluble 
tables.     Pressure  cooking  resulted 
tion   compared   to  boiling  water  / 
nge   techniques.      Thiamin  ^re^ention 
t  patties   cooked  by  highXf rg^uency 
tties   cooked   by   grilling.  Beef 
ghtly- better  retention  of   thiamin   y  ] 
iacin  when  prepared   in  a  conventionaj 
epared   in   the  electronic  range. 


159.     Miriam  Thomas   and   Doris  Calloway. 

■Irradiated  Turkey."  J . A . D . A. 
pp.  1930-1033. 


"Nutritive  Value  of 
33    (Octobe^r ,   1957)  , 


Thiamin     contenT^ was   severely  reduced  during 
irradiation,   destruction   increasing  with   the  dose 
of   irradiation.      RibofTavin  was  more   resistant  to 
radiation  and  niacin  was  not   affected.      After  roast- 
ing,    t-hiamin     retentioh   in   irradiated   turkey  was 
l^ss   than   in  non-irradiated.      There  w^as  no  difference 
in   riboflavin,   and  niacin  retention  was  slightly 
less   after   cooking.      Pan  drippings   showed   that  only 
thiamin     was   destroyed-by  heat,   as   all  riboflavin 
and  niacin   losses  were  recovered   in   the  drippings. 


160.    .Miriam  H.    Thomas^^nd  -Doris  H.   'Calloway,  "Nutritional 
Valii'e  o-f-nJ^hydrated^  Food  ^"     J  .  A.  D.  A.  ,    39  (August) 


1961) ,  pp, 


ao5- 


116^ 


A  compar  i^on  w^.e';^ade  of   th"e  nu  tri  en  t  \^on  t  en  t 
of  various  anim-ai  an^* vegetable  pro^ducts  before 
,and  after  deh^dratio.n  ,    irradiation,   and'the  con- 
ventionaT  th«erm^l  processing.     Generally,  the 
results   suggest   tlha^t  nutrient*  conte At   is  affected 
least  by  dehy drat ioriv 
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S.    Tsien   and   Connor, Johns  on.   xj^be  Effect  'of  . 
Radiation  Sterilization  on   th e"N^u t x^t ive  Value 
of   Foods  .  "     Journal  of  Nutrition  Nj69^  (S^t ember  , 
1959) ,   pp.  .45-48.  ' 


The  effect  of   irradiation  ,at^2.8 

rr 

million,    and   9.3  mi^l^ion   rad.  levels 
beef  were   studied,     "tt  was   f^ound  that 
acid,-  aspartic  acid,    serine,   and  glycine 
seriously   reduced  by  irradiation   in'both  milk 
beef*  ' 


^iTd 


m  i  1 1  i^  n  ,  . 

on  fn-i^k 

glutanKLC 
were  most 
and 
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162.     U.S,   Agricultural  Research  Service.     "Conserving  the 
Nutritive  Values   in  Foods."     Home  and  Gar de.n 
Bulletin'  No .    90   (Washington,   D.C,.  :  1968). 

This  bulletin   calls   attention  to  some  of  the 
important  nutrients   in  foods   that  are  affected  by 
different  practices. of  handling   and  preparation, 
and  suggests  ways   I'n  which   these  nutrients  can 
best  be   conserved   in  the  home.      Such  information 
affords   guidelines   for  meal  planning  and  preparation 
that  will  assure  overall  adequacy  of   the  diet  while 
allowing   for   individual  preferences   in   the  selection 
of   foods   and   the   form  in  which  they  are  served. 


163.     Helen  VanZante  and  Shirley  Johnson.      "Effect  of 

Electronic  Cookery  on  Thiamin     and  Riboflavin  in 
Buffered  Solutions."     J. A.D. A. ,    56   (February,'  1970), 
«pp.  133-135". 

The   effects  of   electronic   cooker^^  on  thiamin 
.and  riboflavin   in  buffered   aqueous   solutions  were 
investigated  by  microbiologic  and  spectropho tometric 
,    analyses  at   two   levels  of   concentration  and  t^^^c^ 
final   internal  temperatures.     Both  methods  of 
vitamin  analyses   indicated   slightly  higher  -tihiamin 
S'nd  riboflavin  retention  during  conventional 
electric  heating   than  electronic  heating.  '  The 
retention  differences  were  small  and  oflittle 
significance. 

f64  .     H.    R.    Vernon.      "Non-Dairy   Ch,eese--A  Unique  Reality." 

^       Food  Product   Development,    6   (Augusts-September,  1972) 
pp.  22-26. 

A  satisfactory   replacement   for  natural  cheese 
must  prby^-d®  fats,   protein,   vitamins,  minerals, 
and  essential  amino   acids   in   the  same  approxima 
amounts   tha^t  natural   cheese  provides.     A  success- 
fiM,  substitute  has   been  formulated   and   is  marketed 
^5 \" Unique  Loaf."     The  product   composition,  con- 
^sisVency ,   flavor,   keeping  qualities  nutritional 
asp  eye  ts,   reliability  of  supply,   and  handling  during 
manufacturing   are  discussed. 
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i: 

Vo'irol..     "The  Blanching  .'of  Vegetables  and  Fruits 
Food   Procegsin-g  Industry;  41   (August,    1972),  pp 

Of   three  blanching  methods,    immersion   in  water 
allows  water   soluble  nutrients   to   pass   into  the 
blanc^hing  water,   but  this  method  also  controls 
undesirable  oxidation.      Immersion   in  steam  and 
treatment  with  microwaves   conserve  nutrients, 
but   are   technically  more  difficult   to   control  be- 
cause  they   require   specialized   apparatus.  Enzymatic 
browning   can  be  prevente^by   adding  vfjt-amin  C, 
when   sulphur  dioxide   is  used   to  pr  ev  en  t^^br  owning 
it  may   cause  corrosion  and  off-flavors,    it;  can 
destroy  vitamin  B- ,   and   it  can  be  hazardous  to^^- 
health  at  high  levels.       .  ^ 


Jane  Wallace;   Audrey  Garvey  and   Julie  Woo.dman. 

"Convenience   .    .    .   and   Beyond."     Ins  ti tut  ions  ,  64 
(April,   1969),   p.  95. 

Proteins   produced  by  ferme'ntation   of  petroleum 
are   rich   in  B  vitamins   and  a  number  of   amino  acids 
They  show  a  digestability   of   from   85   to   90  percent 
The  efficiency  of   converting  hydrocarbons   to  yeast 
is  1.  kilogram  of   hydrocarbons  =   1   kilogram  of 
yeast.     Yeast  produced   from  oil  has  no  pronounced 
odor  or  taste  and   is  relatively  cheap,  stable, 
and  easily  transported. 


Jane  Wallace;   Audrey  Garvey   and  Julie  Woodman. 

"Convenience    .    .    .   and   Beyond."     Institutions ,  ^ 
64   (April,   1969),   p.  96. 

The  authors  provide  a  partial   listing  of  some 
common  weeds  and  grasses  which  may  be  cultivated 
to  vary   the  menus   o:^   the   future.      The,  article 
describes   the  weeds   and  occasionally  njentions 
•    good  sources  of  vitamin  A  and  C,   and  minerals. 

Jane  wilia_c.e.     "To|ai>^:-f^w^^         Chickens   in   Every  Pot  — 
and  ,a-^oy  ^^trfger  on   Every  Bun."     Institutions  ,  66 
(April,   19foT7^.  90. 

Inflation  and   the  stringent  economics  of  beef 
production   reduce   the  prospects  of   steak  being  con- 
sumed  in  as   high  quantities   as''  in  previous  years. 
Hambdrger   (and   possibly  hamburger  mixed   with  *soy 
protein)   will  be  used  instead.     Soy  protein  (with 
beef)   makes  a  larger  and  juicer*  bugger,   with  a 
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higher  nutritional  value   than   is   available  W.ith 
beef   alone,     Americans  may  be  slow  to  acceptiS.oy 
pr.otein  extenders,   but   their  attitude  may  be^ 
altered  by   the  pressure  of   cost  of  pure  beef.^.  a 
new  emphasis  on  nutrition  as  preventive  medicine, 
and  nutrition  as   a  political  issue, 

T 
1 

169,     Jane  Wallace,      "Is   it  Our  Turn   in   the  Bag?     The  \ 
World  of  Service,"       Institutions  ,    67  (October, 
1970),   p,  11, 

There   is  rising   concern   about  nutrition  and 
the   effect   it   could  have  on   the  food  service  in- 
dustry.    Many  accusations   (about  cyclamates, 
MSG,   and   empty-calorie  cereals)    are  exaggerated 
or  unjustified  and   the  public   is   confused  about 
what   to   believe.      Companies   that  prepare  now  for' 
possible  attacks  which  may  'come  will   fare  best 
4.  during  the  time   the   "nutrition  cause"   is  in 

fashion. 


170,     Jane  Wallace,      "Soy  Helps  Hold  Down  Costs," 

Ins  titutions  ,   67    (October,   1970),   p,    140,  i 

■  i 

The   article  discusses  new  food  developments  ^* 
(specifically   soy  protein)   which  help  offset^  in-" 
creased   costs  of   traditional  foodstuffs.      It  also 
gives   advice  on  the  use  of  soy  protein. 


171,     Jane  Wallace,      "Something   is  Not  Always  Better  Than 

Nothing,      Service  World  Report,"    .Institutions  ,-68 
.    (January  15,   1971),   p,  11, 

Nutrition  .does  not  mean   that  people  must  -be 
■-^  forced   to   eat   foods   they  don't  like.     Food  not 

'  eaten   is  worthless.     People  must  not  confuse 
"nutritiou^s"  food  with  "pur  e "  food. 


172*     Jane  Wallace,      "Discrimination  Because  orf  Age?" 

"    Institutions ,   68   (April  15,   1971),   p,   11,  * 

.  Efforts  are  being  made   to  help  -eolve  the 
nutritional  problems  of   the   elderly.  Examples 
are  Meals  on  Wheels,   Foster  grandparent  programs, 
A,D,A,'s  position*paper  on. the   e-lderly,  reduced^ 
cost  menus  for   the  -  elderly   in  some  restaurants,^ 
arid   the  suggestion  that  food  stamps,  be  used   to  buy 
prepared  meals  -for  the   elderly,  .  *  ^ 
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173.     Jane  Wallace.     "The  World  of  Service."    '  Institutions. 

70   (Aprii  ib,"'1972)  ,   p.    13.*  ,     .  ' 

This  editorial  suggests  ways   the  restciVrant 
indusrry"  coor^  '  help  dieters. 


174.     Jane  Wallace.      '!,What'*s   in   a  Name?"     Ins  t  itut  ibns^  70 
(June  1 ,   19.72)  ,   p  .   11  . 

The  need   for  more  nutrition  education  is' 
^   emphasized.     Dietitians   are  criticized   for  keep- 
ing  "professional   secrets"  and  not  disseminating 
vital  nutrition  information. 


175.     Jane  Wallace.      "The  World   of  Service."     Institutions  » 
72   (Hay  1,   1973)  ,   p.  11, 

^         This   editorial  criticizes   FDA^s  labeling  regu- 
latiions   for  food   service  products. 


/ 


176.     Jeremiah  Wanderstock.      "Food  An^^j^e-gs."     Cornell  Hotel 
.    and  Restaurant  Quarterly,   9    (August,   1968),'  pp.  / 
29-33.      "  •  .  //'^ 

Many  ^dif  f er ent   food   analogs  are  commercially',  . 
available--dairy  product's  ubstitutes,   fruits,  an  <i 
vegetables,   flavors,^   sweeteners,   and  high  energy 
foods.      "Jhe  use  of   spun  protein   foods   has  b/een 
impX^n^en^ed  to   serve  as   adiditives ,  to  ground  meats 
^*>a.nd   in  dietary  and  religious  ar^eas.' 


177.     J.    Weits;   M. .  A.   VanderMeer";   J.    B.   Lassjche;   J.  C.^Meyer;^ 
E.    Steinbuch  and  L.    Gersons.      "Nutritive  Value, 
and  ^Organoleptic  JProp erties  of  Three  Vegetables 
*  Fresh  and  Preserved^  in  Six  Different' Ways  .  " 

Internationale  Zeitschrift  fur  .Vi taminf orschunR ,  4  0 
(1970),   pp.    648-658.  ^        ^  .  - 

Spinach,   garden  peas,   and  green  beans  weje^  ^' 
^  prepared  by  bo  1 1 1  trtg  ,  •  cann  ing  ,   domestic  and 

commercial  deep   freezing ,   dehydration  and  freeze 
drying  and  w.ere   stored   for-  six  months.    ^Vitamin  X 
^      content  was.  lowe  st  ,  in  bo.ttled  and  dehydrated 
vegetables,     and  hi"ghest   in  freeze^  dried  and 
coTnmercia.1  deep   frozen  vegetables.     Thiamin  levels 
were  generally   higher   than  vitamin   C  levels.  The 
best   thiamine  retention  occurred   in  dehydrated  and 
freeze*  dried  vegetables;    th6  poor  est  ^re ten tion  was 
evidenced 'in   canned  v  eg.etabl^es .  . 
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178,  .R. 


.W.   Wing  and 
■  Heating"  on 
J  .K.J). A. 


A.   Alexand  BX*  •      ^Effect  of  Microwave* 


Vitatnin         Retention  in 


61   (December,  1972) 


PP 


Chicken 
661-664 


In-  this  study,    chicken  breasts  were   cooked  by., 
microwave  and^  in  a  conventional  oven.  ""Retention 
Q-f   vita'min  'B^   in  .the*"  microx-zave-cooked  samples 
was  significantly  higher   than   the  cbnventionaily 
co.oked.     MicfrowaVe  cooking   resulted  in  greater 
weiight   loss  and   less  ..moisture  retention  'than  con- 
ven^tional   roasting.  • 


^ul  Dudley  White.      ''How  to  Extend  Your 
Institutions .   -65   (September,  1969), 
'     110,    llA ,    116.  ' 


Lile  Span 
pp.    105,  10 

y 


Preventions  and 
diseases  a r*e  discuss 
and  are'cl^ssified 


ontrol  of  heart  and  artery^ 
^  d  .  s  k  factors   are  stTressed 

unc  ^ 


uncontrollable  or  controllable. 
The  article'  list  practical  points   to   fol'low  .which 
.will  increase  long^vit'y>  with  an-s^emphasis  on  moderate 
,  chang  es . 


180.  ^Virgil 
t  an 
PP 


W  o  d  i  c  ka  . 
Overview. 
.  52-62. 


"JFD^fs  'Omn  ibys  *  Labe  ling  Propos^ls-- 
'  .  ;Foo'd  -^Technology  ,    27   (April^' 1973)^ 


This'^^Wticle*  preseti'ts  a  brief  re^ltew  6C-tlie 
third  phase  o*f  FDA's  program,  of  nutrient-  l^'Wling 
published  in  1973.^  Comments  about  the  new^'system 
as  expressed  by  leadipig  m  emb  eV  s  of  the  f  ob-d  in-  P 
dustry,   are   included.    .  ,  .      '  X 


181.  Jul 


ie  Woodman 
(April  1, 


"Service  Wo-f  1  d  Week. 
19/2) ,   pp.  'i7-l8. 


Institutions,   7  0 


Research  now  points- 
of  an  inabildty.to  cope 
The  USDA  is  now  looking 
requirements  .are  having 
cholesterol  levels.,-. 


to   heredi:ty  *  as   t;he  cause 
with  excess  cjiolesterolc. 
into   the   effectJ   Type  A' 
on  teenage  male's  ^ 


•l82, 


Julie  Woo'daan^     "  Nu  t  r  it  ioh--S  teaks  Guilty  by  A^soci-^ 
ation?"     Rnstittttions  ,   70   (March        ,    1972)',  p/'l-S, 

There  hay6  been  repprt.s   thaC   the  saturated  * 
\fats   t,hat   t^end  to  rTafise  choles^terol  lev^els^are 
not  ^found  .ii!!  meab.;^'^  |-  :■ 
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Julie  Woodman.      **Food  Revolt  6n   C-arapus."     Institutions  , 
70   (January  15^   1971),   p.    17.  '  "  . 

College  students  have  become  more  food  and 
weight  .c'^oncious   and  .they  have  started   to  rebel 
against^  establishment   food.      College  food  service 
.depar  ttnen  ts  .  ar  e   t.rVing   to   implement*  new  var^ieties 
Vand   t.ypes  o*f   foods   to  correspond  •  to   thes^  new  food  ' 
hab  its.  ^  / 

■■  ■■  ■   :  ■ 

Agnes  l^C  Yates  r  "Di^eting  and  Eating  Out:  ^Letters  ' 
y  to  the  Editor."  Institu-tions  ,  68  cXFebruary  1,1971),' 
^   p.    12.  ^    ^  '         '  * 

The  writer  ql^stions  why  restaurants  do  not  in- 
clude  smaller  por qions  qn  menus,   why  vegetables  in 
cooking. bags   ar6  not  mor^e  widely  used,   and  "Vhy 
sources  of  vitamin   C  are  so  high  poriced  sin  re^taui;ants 
It   is   stated   that   the  food-  industry   could  have  a 
dynamic  effect  on   the  promotion  of  nutrition- 

nary  2^ehner.^   '"Nutr  iti^bnal  Labeling  as  Viewed'by  ,  ' 

Michigan  Pa-nel."    /Department  of*'  Agri^cultural 
Economircs,   Michig*an   Stat-e.Univer.sity   (no*  date  a'Vai^l- 
able)  .  • '  y*'  '  ^  , 

1,972  panelists   evaluated   the  unit,  percent, 
and  descriptive  me.thods  cff  nutri-tional*  labeling .  ^ 
The  uijit  method  was  preferred  over^Che  descriptiv-e 
method,  for  comparing  nut  r  itional^  values   of  pork 
and  Beans,   while   the  perceqt  method  was   favo.red  for 
canned  .peaches      ^  A  favorable   re^ctipn  w'as  received 
-for   the  desc^riptive  metho^d   for   comparing  nutritive  . 
values  of   foods;   especiall*y.^sources  of   protein..  • 
,  Th-e  panelists  most  wanted  ^Ci tr i t idfi.a  1  information 
on   the   labels  of.,  bread  •and   cf^r^eal  products^  <3alry 
>    prc/ducts,   aiid   can'ned  meats   and   fish*.  Genejrald- 
-/A  zationrs  and  recommendations"  concerning  the'stud^y 
are   gi-ven.    *  ;         »  \        ^  ^ 
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PLANNING  A^^PECTS  AFFECTING 
THE  FUTURE  OF  FOOD  SERVICE: 
A'^UDY  of  planning  and  spatial  ISSUES 
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PLANNING  ASPECTS  AFFECTING 
THE  FUTURE  OF  FOOD  SERVICE: 
A  STUDY  OF  PLANNING  AND  SPATIAL  ISSUE 


,  Structure  of  Population 

Introduction  ^ 

t 

This  report.  Investigates  a, number, of  factors  that  affect  food  ser- 
vices.   As  an  economi.c  sector,  the  many  firms  comprising  food  service 
respond  to  a  multitude  of  demographic  forces  and  llfS-style  patterfts. 

These  reflect  the  processes  of  urbanization,  suburbanization,  move- 

/ 

ments  to  rural  areas,  Income  patterns,  leisure  time  and  work  activity, 
and  migration'  patterns — both  daily  and  .secular. 

At  the  same  time,  and  by  responding  to  these  forces,  food  services 
themselves  establish  patterns  of  behavior  internal  to  the  industry,  in 
terms  of  capital  structure,  firm  size,  market  areas  covered,  employ- 
ment patterns,  and  location.    These  patterns  ultimately  affect  the 
population  system,  as  they  create  demands  and  supplies  for  resources 
and .personnel. 

Although  it  t3  pdr  purpose  to  define  alternative  configurations 
for  selected  attributes  of  the  food  services  s'^tor,  we  limit  ourselves 
for  the  present  to  d^*Qribing  the  interrelationships  between  tfie  popu- 
lation  system  and  the  fo<rd  j^ervices.    t)ur  comments  pertain  at' first  to 
the  country  "as  a  whole,  ^ut  later  analysis  will  focus  more  directly  on 
the  State  olf  Pennsylvania.  *  • 
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\  -  Figure  1  ' 

Lorenz  Curves  Comparing  Populatio; 
To\i5is  and  Villages,  Schoharie  Co 
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Source:    Barclay  G.  Jones,  Richard  L.  Ragatz,  and  :^aichitr  Uathavlkul, 
Regional  Analysis. For  Economic  Development :    A  Demonstration 
Study Vof  Schoharie  County,  N.Y.,  Division  of  Urban  Studies,  ' 
Center  For  Housing. and  Environmental  Studies,  Coruell  Univ.; 
-Ithajca,  N.Y.,-Sept.  1964. 
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"liii^re  of  Population  Pattafrfs 

^  •  .  —  w 

A  number  of  historical  patterns  have  been  identified  for  describ- 
ing population  systems  in  the -aggregate.    These  patterns  reflect  the 
degree  of  concentration  of  the  population  on  smaller  and  smaller  land 
areas.    Such  patterns  as  those  illustrated  by  the  Lorenz  curves  in 
Figure  1  are  Common  to  many  parts  of  tht§  country  and  reflect  urbaniv 
zation — the  movement  of  the  population  from  rural  to.  urban  areas  (40). 


Mathematicallsyj^  the  Lorenz  curves  record  only  vhac  we  already 

know — that  more  and  more  people  are  living  in  fewer  and  fewer  places. 

What  is  particularly  interesting  about  the  relationship  of  people  to 

places,  however,  is  that  the  places  themselves  are  ranked  by  size 
♦ 

according  to  still  another  mathematical  function,  shown  in  Figure  2. 

This  relationship -is  best  known  as  the  "rank-size  rule."  It 
states  s;|mply  that,  given  a  city  _qf  rank  1  (New  York)  with  12,000,000 
people,  fcJre^next  largest  city  (rank  2)  will  have  a  population  1/2- 
that  of  New  York  (6,000,000),  the^ri^t  ilacgest  city  (ranr3)'will  have 
a  population  l/3^that  of  New  York' (4,000,000) ,  and  so  on.    The  resist 
is  a  straight  line  when  .^lotted  on  log  paper.    This  pattern  has  per- 
sis  ted  over  time  (Figure  3)  and  for  a  number  of  countbi^  throughout 
the  world  (Figure  4).  ^        ^  ^ 


Were  , these. patterns  to  be  limi't^  to  just  urban  s^tems,  we  might, 
co'hsider  them  "interesting"  but  not  particularly  rel^vap^?  tD  the  tsopic 
of -food  service  estaby.shments.   Jk^number  of  other  .studies,  however, 
have  qpnflrmed  similar  patterns  for  yarious  other  economic  sect 

like  manufacturing  (Figure  5)  and "retail  (Figure  6) . 

f.        '        '        -  ,  -  *  •  ^ 

The  rank-size  rule  is.  a  special  case  of  the  lognormal  distribution 

 ^   .    *  .  / 


Source:    D^^^.JU*tledge  Vlning,  "A  Description  of  Certain  Spatial  Aspects 
of  An  Economic  System,"    Economic  Development  and  Cultural 
.Change,  vol.  no.  2  <January  1955) ,  pp.  147-195*  ^ 
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Figure  3  * 

U.S.A.  1790-1930.  Communities  of  2500  or  More  Inhabitants  Ranked 
in  the  Decreasing  Order  of  Population  Sizfe^^ 


6.000 


Source:    George  Kingsley  Zi^ f ,  Human  Behavior  and  the  Principle  of  Least 
Effort ,  (Cambridege:  ,  Addison-Wesley  Press>  J  9^9*) . 
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_    .   Figure  4 

India  in  1911  and  1931.    Communities  Ranked  in  the  Decreas- 
ing Order  of  PopuiatlsGn  Size. 


Source:    George  Kingsley  Zipg,  Human  Behaviog  and  the  Principle  of  Least 
Effort  '(Cambridge':    Addison-Wes leyTj^s ,  1949).  ' 
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Geor^g--jCla^eleV  2ii?f ,  Human  Behavior  Wid  the  Principle  of  Least^ 
Effort"  (Cambride:    Addison-Wesley  PreiiJ  , 
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-     /  . 

Figure  6  /  ' 

Retail  Stores  (including  Chain  Stores)  in  the  U.S.A.  in  1939, 
.Ranked  in  the  Ordei:_of^^creasii\g  Number  of  Stores  of  Like  Kihd 


-1.00  3U0Pt  ODEAU) 


Source:    George  Kinglsey  2ipf,  Human  Behavior  and  the  Principle  of  Leas 
Effort  (Cambri-dge:    Addison-Wesley  Press,  L9A9) . 
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one  of  a  general  class  of  skewed  distributions*    Recent  theoretical 
developments  In  the  field  of  regional  science  suggest  that  the  pat- 
terns underlying  the  lognormal  distribution  ran  be  produced  by  a  • 
simple  population  growth  process  (58) •    Migration  Is  admlssable  in 
this  model  under  certain  assumptions;  although  birth^  Is  not  admlssable 

Its  Inclusion  does  not  seem  .to  alter  results  drastically  (9)»  • 

i 

Thus,  we  have  a  simple  model  that  explains,  -dn  terms  of  process 
variables  we  know  all  about  (birth,  growth,  and  .migration) ,  the 
structure  of  urban  population  systems.    The  model  Is  also  applicable 
to  any  population  or  population-related  system  having  similar  charac- 
teristics,  such  as  tetail  trade  of  manuf acturihg^r^  even  garbage  dumps 
(Figure  7).    A  look^t,  the  distribution  of  establishmentiTST the  foo^ 
services  sector,  as  shown  in  Figure  8,  confirms  the  model  for  stilly 
another  economic'^ctivity'.     '  ^     v  , 

,   In  addition  to  distributions  displaying  relative  size,  we  are 


also  interested  in  the  relative  location  of  units  in  space..  Spatial 
ect^jmi^c  theory  des^ibes  why  market  goods  arrange  themselves  in  K 
zpnair''^^rket  areas  (39).    The  overlap  of  market,  areas  for.dif 
ji^arket  goods  leads  to  a  hierarchy  of,  urban  places/    This  hierarchy,  is 
similar  to  the  one  displayed  by  the  lognormal  distribution  (8)»       '  ' 

Food  services  can  easily  be  categorized*  as  a  lilatket  good  of  fehis 
type.    This  simply  means  that  xQn^umers  will  not^t;;avel  beyond  a  cfcr- 

tain  distance  to  9b«tain  food » services  of,a£iven  quality.    Sellers  of. 

"      'sl^ /  *  ^ 

this  service  will  then  *^ivide  t^^a, -space  so  as  .to  exhaust^  the  .markets. 

The  Itidiqation       many^o^  the^l^rjet-^lia^ns  that  H:hey.  build  new* units'* 

tp  accomntpEte  a  cer'f^j^  Volume  and^^Jiat  this  y^lujife  is  based  "pximarily 


if. 


♦  e 
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on  rieighb,prhood  pAtrpnage;  supports  this  ^lontention.    A  market  region 

\ .     '  ^     •  '  . .  ' 

'so  divided  will  look  like^  the  one  Shown  in' Figure  9.  '  ' 

'  The  extent  and  interrelationships  of  thefee  markets  will  vary,  de- 
ft. •  *  -  *  c 

pending  upon^ the  internal  funotional"  structure  of  the  dity.    In  general, 
however,  we  can  expect  relationships  like  those  shown. in  Figure  10  to 
prevail  (43,  60).    For  the  food  service^^ sector  in  a  city  of  lOQ^OOO 
people,  90  percent  of  the  food  services  will  be^ found  downtown  in  the 
core  city,  whereas  the  balance,  10  percent,  will  be  found  outside  the 
core  city  in  suburban  locations.    As  the  city^pi^'e  Increases,  and  the 
suburban  character  of  the  place  prevails,  more  of  the  food  services 
will  be  found  in  non-core  locations •    For  example*,  in  a  city  of  400,000, 
only  15  percent  bf  the  food  services  will'  be  found  in  the  core  area, 

\  whereas  85  percent  will  be  found  in  non-core  or  suburban  areas. 

From  ^,  sp^atial  market  standpoint,  we  can  expect  to,  find  the  hey^  • 
gbnal  markets  of  the  food  service  es  tab l^hments'' tightly  packed  in  the 

^  first  instance  and  more  loo*$ely  packed  in  the  second •    In  general,  for 

a  typical 'city,  the  spatial  market  areas  will  exi^t  on  a  grad^ient  from 

vety  small  areas- njear  the  center  to  very  large  market  areas^ln  the  * 

suburban  -areas  (39).    This  reflects  nothing  ^ut  differenced  in  customer 

density.      "  ^:    \  *        \  *    /    v~  • 

One*  Importati^^f actor  that  di^torts^  the  pat t^rna  just  described  \ 

above  is .t fie  , effect  of  j^ommercial  ribbons  at  retail  and  sirvlce  facili- 

ties '(11,  1»6)/  \^ereas  the  hierarchic  market  irea  apptoach  establishes 

/       •  «         <  ' 

a /^hinterland"  around,  e^ch  ^cent^r^  the  commercial jrtbbon  really  acts 
/  as  a  linear  market  depending  on  traffic  flow  through  It.    A  number  of  . 
.  studies  H:ave  demonstrated  the  variability  of  these  cdirantfrc^a^'^trips. 
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A  Divided  Market  Region 


i'lUm  -10 
,  Market  Region,  Relationships*  ^ 
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Larry  Smith,  '^Sp^c^  For  the  CBO^s  Functions In  6ourne>  'fnternal 
Structure  of  the  CTty  (London':  Oxfor'd  University  Press,  1971) ,  chart  K 
P..  358.     =  r      .  , 
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Even  within  the  food  service  sectors,  'differences  between  restaurants 

*  • 

and  drive-in  eating  places  exist  on  commercial  strips*  For  example, 
•people  tend,  to  make  a  special  |:rip  to  a'  restaurant  on  a  commercial 
strip,  but  combine  a  stop  at  a  drive-in  with  other^  stops  on  the  com- 
mercial strip.  D.rive-^ns,  then,  "capture  much  more  of  the  major^^^^ 
through-atraff ic  than  restaurants/  'Thus,  f.ood  service  establishments 
reyeal  both  a  hierarchic  and  a  highway  service  orientation,  even  when 
lac^ted  along  commercial  ribbons.  ,  ^ 

Trends  in  Population.  Patter'ns  *  ^ 


/The  geographic  patterns  of,  population  movements  can  be  organized 
for  analysis  into  three  functional  streams  (51).    The  firsf'deals  with 
the  movepienta  of  people**  from  aco'tiomically  depressed  areas  of  the^nation 
to  more  yiable  areas.'    In  the  past,  this  mpVement  has  primarily  con- 

.stituted  migration  from  rural  to  urban 'areas.    But  due  to  changes  in 
the  structure  ^of  many  local  ^economies ,  movements  of  this  type  will 
increasingly  take  pl^ce  between  urban  areas.    The  second  functional 
atream  consists  of  movements  within  metropolitan  areas  (21,  62)".  Due  ^ 
to  changing  li':?e  stymies,  incomes,  >ahd  family  sizes,  people  may  move  to 
different  parts  *of  'the  same  metropolitan  area^,  but  may  not  change  their 

,job  or  type  o^  work.  The  third  functional  stre^  consists  of  movements 
between  mettopolitan  ^areas  (42).  These  movements  are  typically  related 
to  changes  in  j*ob'  or-  position  within  a  company,  a  drastic  change  in 

.life  stymie,  or  a  dasire.  to  start  new  elsewhere.   .These  migration  pat- 
terns.  In . contrast'  to  birth  patterns,  will  be  the  shapers  of  tirban 
structyral-^changen  '  '  ' 
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In  particular,  examination  of  growth  patterns  reveals  that  spon- 
taneous  growth  centers  are  acquiring  a  disproportionate  share  of  re- 
distributed growth  (51),    A  large  share  of  the  growth  in  metropolitan 

areas  in  general  occurs  through  immigration  by  a  relatively  few,     ;  . 

o  *  ♦ 

rapidly  growing  metropolitan  centers.    Future  urban  growth  is  likely 

to  be  concentrated  in  these  relatively  few  "migration  magnets"  (27) • 
Because  of  these  shifting' patterns ,  a  number  of  existing  metropolitan 
areas  can  be  expected  to  level  off  and  even  decline    in  population  dur- 
ing the  lare  1970 ^s.    Moreover,  this  development  will  have  implications 

/  ■ 

far  metropolitan  markets  in  general,  and  food  services  among  them.  In 
*  p^^^t^cular,  the  food  service  'sector  can  expect  to\find  rapidly  growing 
markets  and  opportunities  in  small,  rapidly  growing  m^X^gpolitan  areas. 
These  are  characterized  by  a  younger,  more  mobile  demographic  profile, 
and  therefore  a  profile  that  is  more  likely  to  demand  higher  levels  of 
urban  eajtlng  services  and  leisure  facilities. 

ese  general  patterns  obscure  variations  in  migration  patterns 


roups.    Jbor  Sample,  Blacks  appear  to  move  more  often  than^ 


reflecting  ip^^parf^fietr  renter  status  and  concomitant  in- 
i^^^ojDbt^ki  loahs  or  accumulate  capital  for  a  house  and  their 
iSility       break  into  suburban  areas  (30)  .    The  prosperous  and 
highly  educated  move  to  the  suburbs  while  the  poor^tay  in  the  cities; 
this_iiattejas==={tSilds  true  regardless  of^race. 

Rural  areas  will  continue  to  lose  population  as*.  tKe  metropolitan 
areas  and  amenity  areas  continue  to  attracttoaaigranf:s,  'As  a  result,  the 
depopulated,  areas -may  either  be  ov^remployed  or  underemploycii,_ depend- 
ing on  whether  consumers  or  producers*>leave.    This  rural  loss,  however. 
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proceeds  in  stages.    Rural  farm  types  may  move  to  the  regional  center 
and  then  onto  a  medium-si2;^d  metropolitan  area.    Thus,  small  urban'  ' 
places  (between  10  and  50'  thousand)  may  gtow  quite  rajgidly^  in  Jthdse 
areas  undergoing  ^transition  in  the  rural  agricultural  base.  Secondly, 
much  of  the  "rural"  population  is  non-farm  and  growing  in  size.  Goods 
and  services  supplied  to  meet  their  increasing  needs  will,  support 
growth  in  regional  market  towns.  •  •  . 

fi   *  V.'  '  "  , 

Life  Style,  Activities >  and  Leisure  Time  Patterns 

One  of  the  most  important  variables  one  needs  to  investigate  in 
the  area  of  life  style,  activities,  and  leisure  time  patterns  is  the 
amount  of  discretionary  time  available.    Sex,  family  responsibility 
level,  and  work  status  are  all  important  det;erminants  of^this  variable". 
In  one  ^study,  for  example,  the  fulltime  working  female  with  young 
children  had  only  slightly  more  than  one-third  as'ipuch  discretionary 
time  (2.6    hours/day)  as  the  'part-time  working  male  with  no  young 
children  (8.2  hours/day)  Contrary  t;x3  expectations,  however,"^ 

income  >^ if ferences  do  not  seem  to  affect  differences  in  ""discretionary 

•  o-  7       -    ■        ■  "  .  ■  ^ 

time/  Other  studies  support  these  findings  between  occupations  and 
across  different  communities.    Higher  income  people,  however,  (Jo 
spend  more  of  thei):  discretionary  time  outside  the  dwelling  ^unit  than 
'lower  income  people. 

Although  professionals  are  more  work-oriented  than  non-profes- 
sionals,  professionals  have  a  higher  affinity  for  vacations  and 
leisure*#actiyity whereas  trades-people,  for  example,  seem  to  have 
eAough  leisure  tim^  .and  dre  less  work-oriented  (2^,  54)..' 
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Younger  people  and  single  people  are,  in  general,  more  leisure- 
oriented  than  older  married  types.    At  the  other  end  of  the  age 
spectrum,  howev^^v- retirees ,  particularly  in  retirement  communities,, 
develop  more  leisurely  life  styles  (22),    0,ne  study  revealed  some 
measure, of  detail  on  leisure  time  activities.    Members  of  the  sample 
population  were  called  on  the  telephone  and  asked"  to  recall  their 
activities  for  the  previous  24-hour  period.    For  the  activity  group- 
ing, '^restaurants ,  parties,  and  movies,"  although  no  more  than  8  per- 
cent cof  the  population  as  a  whol^  engaged  in  this  activity  at  a  given 
.time  period,  up  .to  19  percent  of  the  age  cohort  16-24  and  18  percenW^ 
of  the  age  cohort  25-34^ were  engaged  in  this  activity  for  a  given 
period  of  time  (See  Figure  11)  (10) , 

This  same  study  reported  much  higher  rates  of  the  activity, 
"eating  and  drinking  in  residences,"  for  upper  and  middle^lass  pro- 
fessionals than  for  the  rest  of  the  populati-on.    For  example,  at  one- 
point,  72  percent  of  the  upper  class  professionals  and  48  percent  of 
the  upper  middle  class  professionals  were  at  home,  for  supper,  whereas 
only  26  percent  of  the  population  takfen  as  a  whole  was  at  home  for 
supper ♦    These  results  must  be  interpreted  carefully,  due  to  small 
sample  si^e.    Also,  the  data  reports  temporal  patterns:  there  may 
appear  to  be  sharp  differences  in  the  frequency  of  an  activity,  but 
these  dif  f  erences  rhold  only  "for  selected  times.    Clearly,  almost 
everybody  eats^fupper,  but  .not  everyone  eats  at  the  same  timey,  or  for 
the ^ same  length  of  time,  or^at  home.    Apparently,  however,  many  upper 
and  upper  middle  class  professionals  do,  ' 

Certain  trends  ixi  leisure  time  activity  may  be  emerging.  At 
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present,  about  1/4  of  1  percent  of  laborers  are  on  a  4-day  40-hour 
vork  week.    This  level  will  probably  continue  to  Increase,    But  right 
now  it  is  not  a  significant  part  of  the  pattern.    Rather,,  the  signifi- 
cant changes  in  leisure  time  are  measured  by  more  paid  holidays  and 
longer  vacations,  not  in  shorter  work  weeks  (15,  26,  48,  53,  64). 

Due  to  decreasing  family  sizes,  women's  worklife  expectancy  will 
continue  to  increase.    This  observation  is  reinforced  by  better  pen- 
sions, social  security,  and  greater  longevity,  as  well  as  by  changing 
family  structure  and  role  differentiation  (35,  55). 
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Structure  of  the  Food  Services  Sector 


Introduction 

We  focus,  in  this  second  section,  specifically  on  the  food  sier- 
vices  sector.    The  food  services  sector  is  one  aspect  of  the  popula- 
tion system  we  have  been  investigating.     In  many  respects,  the. food 
services  sector  lags  behind  the  population  sector.    Thus,  the  trends 
we  see  in  the  population  system  as  a  whole  'appear  latj 


services  sector.    We'summarize  a  number  of  structural  and  institution- 
al trends  in  this  section. 

Institutional  Trends  in  th'e  Food  Services  Sector 

Decis.ion-making  and^  planning  in  the  food  services  sector  will  be 
affected  by:  laws  and  regulations  relevant  to  the  industry;  by  changes 

in  technological    forecasting;  by  new  marketing  techniques;  and  by^  

changes  in  the  food  service  delivery  system.    We  outline  some  cf  these 
trends  here. 

« 

Laws  and  regulations.    The  legal  constraints  or  food  service  come 
from  either  the  federal  or  the  local  level.    The  possible  further  regu- 
lation of  franchising  activities  by  the  federal  government  could  severe- 
ly limit  food  service  industry  expansion.    Fortunately  for  food  services 
many  congressmen  view  franchising  as  a  means  of  keeping  small  business- 
men  viable  in  k  world  of  big  business,  even  though  the  franchisers 
themselves  are  among  the  biggest  firms  in  the  sector*    The  evolving 
guidelines  are  that  franchising  restrictions  are  considered  based  on 
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the  allocatlSn  of  financial^^^risks  between  the  franchisor  and  the 
franchisee.  '  There  has  also  be'en  a  si^!Jftg^,.eff6rt  to  set  up  minority 
members  in  franchising  operations;  as  a  result,  SjaaiJ^'Business 
Administration  loans  have  become  increasingly^available^^o^^ 
(6,  25),  (While  these  observations  are  datea7lhe  pattern  persists  "at, 
the  time  of  writing.)' 

The  outlook  seems  equally  favorable-Ofv  the  local  level.  Although 
there  have  been  some  minor  exceptions,  zoning  decisions  have  firmly 

established    faSt_f<70H    r^y rAf  -t^^g  rpgfanyanhQ  r 


entitled  to  -^ll  the  opportunities  open  to  restaurants.    Noise,  parking, 
c6ngestion,  and  other  similar  ordinances  have  done  little  to  impair 
restaurant  locational  freedom  (70-79  incl.). 

Food  delivery  systems.    The  systems  approach  is  of  great  impor- 
tance  in  the  food  service  industry;  within  the  industrypthe  fast  . 
food  operations  have  used  this  mode  to  greatest  advantage  (4,  29). 
One  observer,  in  examining  the  success  of .McDonald 's ,  notes  that  they 

c 

have  extremely  low  failure  rates  and  a  high  number  of  repeat  customers'^ 
He  attributes  this  to'  entrepreneurial  financing,  wise  site  selection, 
and  rapid  delivery  of  a  high  quality  product  in  a  clean  environment.^. 
In  fact,  the  whole  unit  is  desij^ned  to  maximize  product  performance 
with  great  attention  to  details. 

Technological  forecasting.    The  systematic  handling  of  information 
in  industry  for  forecasting  purposes  is  gaining,  but^ its  effect  is 
still  quite  minor.    New  methods  have  been  developed  to  the  point  of 
reasonable  accuracy;  it  is  their  application,  however,  that  lags  (14}. 
One  model  develope(i  assesses  the  changing  locational  advantages  of\ 


421 


sites  over  time  and  could  be  r^elevant  to  the  food  service  sector.  New 


locations  arise  because  of  changing  costs^vgJjaiwr7''and  destinatioai 

Marketing  techniques.    R|^fe^?than  blindly  increasing  sales, 
many  marketers  are^^rflng  to  shape  demand  to- conform  to  long  range 
obj Actives ^^.^XThis  "de-marketing"  may  be  general,  selective,  or 
ostensible  ,X47) .    Marketing  should^>e^ulate  the  shape  and  l^ff^l  of 
demand  so  that  it  conforms ^:feo  the  organization's  current  supply 
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situation.  In  the  food  service  sector,  this  approach  could  be  crucial,' 
given  highly  engineered  service  structures  and  tight  inventory  schedules. 

Factors  that  will  help  shape  the  future  of  the  food  service  indus- 
try include  the  development  of  distribution  networks,  more  accurate 
site  selection,  the  structure  of  agribusiness  units  that  supply  raw 
materials,  and  the  internal  structure  of  the  food  services  sector 
itself. 

Food  distribution  networks.    Two  trends  are  emerging  in  the  dis- 
tribution  of  goods.    One  involves  the  transformation  of  the  distributor 
to  a  wide  product  line.     (The  ultimate  case  would  be  one  distributor 
handling*  all  the  needs  of  one  consumption  unit.)    A  proliferation  of 
services  may  accompany  this  movement,  including  menu  consulting,  mer- 
cTiandising  assistance,  recipe  development,  food  costing,  and  computer- 
ized bMling,  ordering,  and  inventory  recording  (68). 

Another  trend  involves  cost-plus  pricing.    This  practice  coulS* 
entail  7-day  instead  of  30-day  billing.    It  would  thus  require  the 
individual  unit  to  keep  a  higher  inventory  and  would  ^Iso  require  of 
the  individual  unit  more  advanced' planning -(68) . 

On  another  scale,  the  innovations  in  coimnunications  and  transporta- 


.  422 


Sn  have  brought  about  the  decline  of  the  terminal  market — for* 
example,  the  Chicago  stockyard  (32,56).    Thus,  the  decentralization 
of  di-stribution  into  market  areds  is  both  more  feasible  and  more 
probable.    This  also  means  that  direct  purchase  form  feeder  to  packer 
has  become  the  predominant  means  of  marketing  in  the  meat  industry. 
This  elimination  of  an  intermediate  step  could  provide  both  higher 
profits  to  growers  and  lower  costs  to  packers. 

Agribusiness  units.    The  continuing  trend  in  agribusiness  is 
towards  more  vertical  integration  of  product  acquisition  and  delivery 
(31).    This  has  meant  that  control  over  decisions  in  agribusiness  has 
been  increasingly  shifted  to  non-farm  firms.    One  forecast  explains 
that  because  of  , the  con9entration  of  technology,  communication,  and 
organization,  these  firms- can  use  their  control  to  extract  the  most 
from  those  who  buy  from  it  and  sell  to  it.  ' 

Site  selection.    Although  the  site  cannot,  by';ltself,  determine* 
project  viability,  its  accurate  selection  can  optimize  whatever  pro- 
fits c^n  be  made,  and  in  some -cases  surmount  other  bad  decisions. 
Thus,  the  continued  development  of  site  location  technology  is  of  real 
importance  to  the  food  service  industry  (3).    The  site  must  be  selected 
In  the  context  of  TiJ^rket  policy  and  in  relation  to  tfie  specific  nature 
of  the  goods  sold  and  the  market  population.  '  Tools  include  indices  of 
shopper  effectiveness,  customer  survey -techniques,,  and  general  observa- 
tional methods.  -   

Trends  in  the  food  service  industry.    The  advantages  of  the 
franchised  sector  of  the  industry  include  centralized  buying,  central- 
ized promotion,  untapped  market  potential,  better  than  average  growth 
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and  survival  rates,  reduced  opening  oosts,  and' co*ntinuous  cjiecks  on, 
unit  operation.    One  Wail^  Stireet  analyst  also  mentioned  several  * 
weaknesses — accounting  methods,  possible  anfitry^J:  action,*  inexperiensg 
of  many. entrants  to  the  fieldl  over  saturation  df^market  afeas*  and 

setback  in  franchising  '(37)  •  *.  *■    •  . 

*  *  *  *  * 

Standard  and  Poor's  June,  '1^73, 'market  a/ialysis  colicludeS  that 

*  .    *^    '  ^ 

.  •*  .         *  *  • 

restaurant  problems  have  b'een  overstated  (63)  •    In  re^l;i,tyi  minimum 
wage  legislation  would"  affect  restaurants  only  mar ginal4y.  Gasoline 
rationing  would  have  little  effect  as  many  companies  depend* on  rfesi-  « 

dents  in  the  area  to  provide  from»SO  to  90  p^ercent^of  revenues*    The  - 

>    ^  ji  " 
report  concluded  that  total  sales  would  exparid  8  per cent, annually  pver 

the  next  tep  years  ^s  it  had  over  the  papt  ten  years;   -Thi^  growth 

prognosis  is  b^sed  on  increasing  number^,  of  people  in  the  20  to  34- age 

cohort,  inci?eased  levels  of  disposable  income,  increasingly  mobile 

people,  longer  vacations,  shorter  worlc.T«7eeks ,  changing  life  styles, 

larger  promotional  ^campaigns ,  and  more  women  in  itihe  work  force.  » 

The  top  100  .companies  dealing  in  fa^t  fdod  services  increased 

C  '  • 

their  share  bf  th^  salels  froro  29^5  percenWin' 1965  to  "^6.1  percent  in  ^ 

,    ♦     -  i  , 

1972,    Ji'dvantage^,  in  »size  include  .attracting  top  managerial  tralent, 

^establishing 'internal  commissaries,  arfd  being  gejcierally  veil  known  in 

"  .  '  «^     .  '  •     •    •         '    ,      i       .    f  \ 

matket  areas%  ^/     •  *  >       .   •  ^  * 

Curreiit>  trends  in  the  industry  point  to  more  complex  operating 

systems.,  increasedi  emphasis  on  company  oi;7ne4  units,*'dnd  the  tielief  that 

market  satutatlon  rs*\  long*  wa^  ofjE*    'These  trends  tend  ta  reinforce 

the  ^lonjin^Ace  of  the  major's , 'and  .they  sTiould  coittinXie  to  gatn*iiore 

of  the^market  in^'tji^^ifcature,.^'  .  *•  *  <  ^ 


'Structural  Trends  in' the  Food  Services  Sector"    /    .  '       *      ^  . 

♦  *  •  5  ^^^^^^^^  • 

Before  looking  at  spajtial  patterns  in  Pennsylvania  specifically,' 
<,we  ihust  first  establish  a  picture  of  the  structure^ of  the  eating  s.^c- 
'tor       ^  na^tional  level.    This  approach  allows  us  to  delineate  majof 
trends  and  Co  estat)Uisiti  a  .ba^is  fiorvcopaparl^g  Pennsylvania  with  the 
rest  of  th.e  .cttuntry .tf?  ^  .  •  ^  • 


 :  the  "[rttimf  rv . . 


t   *    We  make.'tt;iese  compa?:fsbj^^*^raphi^^ljly%  v^ith  th^  use^  6f  the  log- 
]*^^  *  p  I     normal  distribution,  a  s|mple ^distribj^tion.'of ten  used  where  there  is  a 

♦    ♦  «  .       ^  •  •  •  '.0  4 

"  ^  '-^^  ^     cf^gree  of-coi;icentrat3^bn  %Ln  ^n  ecojmmi-c  sector  of  the  market  (8,  9,  59). 

.  /  •  y.     /     •    *  ;  ' 

Economic  'concentration  in  a  sector  is  chara'cterized  "By  a  few  estabish- 
.    Hient^-^g^ving  a  large  prdportidji  of  %al^s  an<}  a  large  proportion  o*f 

•■    v>  .  •  ^ ■        ••     '  •      •    .  •  •• 

%.  establishments  having  a  sm^ll  prop'or-tion  pf  sales.  . 

•  •  ^  '  *  .V  •      4  ^ 

*  „£rom  Figure  12' we  see  that  eating  places  are  characterized  by  a 

•    '    ^    '  .* 

J  *         ,     .  modfef  atjS  degree,-  of  ^sal^  concentration*,  with  th&  top  2  perc^^nt  of 
,  ^     -establishments  ea^^nnig  above  $500,000  a  year  in  sdl&s .  ^Of^a  tsbtal 
,  .     ■     *        of  22t)^  236, -thee^e,  4,480  establishments' earn  .22  peVe^ttt"^^  all  the    *  ' 

*  '  Of''  •       ^  • 

sales  in  that*  sector.    Jhe  graph  indicate  a  slight  increase  in   '  *  • 

•  '   .        .  corfcentration  between  the  yea?:s  1963  ^nd  1967.    During  4:his  •period, ,      .  / 

t»  '        .  -  •  ■  *  *    •     *  "     •       r  ' 

\     /  dvet  t30,000r  ^tablliBhments  iip  all  Size  classes  went  i-nto  .bus^Lnes^s^.  /  \. 

-  *     ;      *  .--^         *    .    ./  ' '  V   '  V 

PrimarilY,  howeve^,  ^gtowth  was  most  rapid  among*  est^blishttients  of  thfe      ^  • 

?       largest  size  cl^ss,  \&hich  eccoUnts  foir  the  irfcrea*/ng 'concentration  in. 

^  196^*'.\  Jhis  cQuld  have  tfeeir*  caused  by  large  establishments' ^entering  ^     «   '    •»  • 

j  ^      the  sector  ^3lrthe  fiu^t  time,  or  more  ^ikelj^  by  growth  in  sales  of 

^*  establishments  in^smaller  sizie  classes  whicH  then  migrate  to  Iprgero  ^ 

•    size  .classes.  Inflati6n  may  also  »have  fcaUsed  an  appair.ent.  i*i5crease»in 
'        ,                       *  '         •  ^. '  '  * 

:  -.^  '  •      •  -  T  .  \ 

x^oncentrration. 


'  "  :  ^  * ;    ■      >  .  .  -  I  •  •  • 
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Eating  Establishmetit"  Sales  Concentration 
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Eating  Establishment ■Emplo3mient  Concentration 
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Figure  14  ^      ,  ^ 

Percentage  of  Multd-Unit  ^irms  in 
Pennsylvania  ahd  the  U.S.  *('l967) 
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The  Pennsylvania  data,  sandwiched  between  the'1963  dnd  1967' 

d^^ta  for  the  country  as  a* whole,  indicates  that  the  structure  fop 

Penosylvania»is^not  far  different  from. that  of  the  cd^^atry^ff  ^ 

Similar Ij^,  from  Figure  13,  we  can  see  that  a  similar  pattern 
*^  •  *, " 

y    '  *  *  '  ' 

appears  for  the  emplpynent  structure  of  the  eating  sector.  .Most  of 

the  Gating  place^  emplby  vety  few  people,  whereas  a  few  enfploy  large  . 

numbers.    Twenty-eight  percent  of  the  Establishments  are  run  by  .'their 

•  <j  ' 

*  <.  11 

owners.    Roughly  84  percent  of  all  establishments  have  ten  or  fewer 
•  ^ 

employees.    Again, 'Pennsylvania  does  not  depart  substantially  from* the 

national  picture.    .  *   '    ^  . 

•  Finally /'most  of  th^e  firms 'are  .s^ngia  unit  enterprises.    This  is 

,true  for  90  pdtcent  of  the  establishments  for  the  country  a's  a  whole 

and  98  percent  of  the  establishments  in  Pennsylvania.    Only  5  percent 
«  *  ft 

•  of  the  establishments  "belong  ta  firms  'ha^Mtig  ten  or  more  units  for 
.  .the  country  as  a  whole.    Less  than  one-half  of*  one  6ercent  of  the 
e.atajblishments  in  Pennsylvania  belong  to  firms  having  ten  units  y<3r' 
more.     (These  figjires  appear  in  Figure  14.)  ,We  can  expect  more  and  - 

por.e  food  seiryice  ,establd3hments  to  belong  to  multi-unit  firms  as,  tKfe  ' 

>        .  '  A    •  1v'.^ 

f^t  fopd  and  other  restaurant  chains  coh!;inue  to  grow  in  numlyer  and 

■      ^  »  -  .  *  \  > 

,    size  (18,.  23,  ^1,  '69),  *  ^ 
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•   Structure  and  Trends  of  Population  and' Food  Services  for  Pennsylvania 

Introduction  *  _  *  '  * 

Although  the, results  for  the  country  as  a. whole  are  insightful  and 
suggestive,  and  would  help  investors  and  planners  in  the  food  services 
sector,,  because  economic  dec^-sions  take  place 'in  and  have  an  effect 
on  space,  .it  woyld  be  more  helpful  to  look  at  a  given  spa'tial  area  in 
'great  detail.    This  approach  helps  confirm  the  broader  trends  as  Jl^^ell 
as  develop  specific  policy  guidelines.    The  authors  i^ivestigated  the 
Stale  of  Pennsylvania  as  an  example  of  how. the  met^pdology  is  applied 
and  as  aa  illustration  of  the  kinds*  of  results  one  dan  e'kpe.ct.** 

Method     \  ^  •  .  ; 

,     Data  was  obtained  frbm  U,  S.*  ^-Census  Reports  fo,r  population. of 
urban  places,  number  of  firms  in  the  eating  and  drinkipg  sector  by 
urban  place,  and  sales  in  the  eating  and  drinking  seQtor  by  urb^ 
place^.  ^Land  areas  of  urban  places  Were  also  obtained.    This  data  was 
collected, for  two  different  time  periods  to  permit  an  observation  of 
trends.    Furthermore,  the  urbafn^place  data  was  divided  into  two' 
categories,  SMSA  urban  .placqs  and  non-SMSA  uri^an  places,  to  permit  a 
more  careful  ex'amination  of  expected  differences,  in  .irrban  plajzes  at 
different  levels,  of  ^^he"  urban*  hierarchy  and  wi.th  diff^re'tit  functions.* 
These  two  c^tegoi^ies  are  hereafter  referred  to  as  Vurban"  and  "rural" 
places  respectively.       '  '  \  ^  *  . 

The  data  tables  portraying  the  Value;S  for  the  variables  *dest^^bed 
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.••■./■ 

above  are  given  in  the  Appendix,    Data  was  collected  for  all  urban 
places  in  Pennsylvania  and  aggregated  for  easier  analysis  into  the, 
following  12  population  size' classes: 


1. 

1,000,000 

and  above 

2. 

750,000  - 

999,999, 

3. 

500,000  - 

749,999, 

4. 

250,000  - 

499,999, 

5. 

100,000  - 

249,999, 

'  6. 

75,000  - 

7. 

50,000  - 

74,999, 

8. 

25,000  - 

49,999,  ^ 

9. 

10,000  - 

24,999, 

10. 

7,500  - 

9,999 

11. 

5,000  - 

7,499,  and 

12. 

2,500  - 

4,999. 

A  series  of  questions  face  decision-makeirs  in  the  food  se'fvice 
sector.    These  questions  have  to  do  with  (1)  the  location  of  the  popu- 
lation  t^  be  served;  (2)  the  composition  of  the  market  population  at  a 
given  location;   (3)  the  kinds  of  economic  activities  engaged  in  by  the 
market  population;  (A)  the  types  of  people  involved  in  a  gi^n  economic 
activity;  (5)  the  location  of  such  economic  activities  as  food  service 
establishments;  and  (6)  the  numbers,  types,  and  sizes  of  food  service 
establishments  in  a  given  urban  place  location,  ^ 

One  way  to  begin  answering  these  questions  is  to  look  at  locational 
confcentrations  of  the  activity  eating  and  drinking  relative  to  the 
population  arid  then  to  make  comparisons  over  time.    One  makes  these 
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comparisons  by  using  the  Lorenze  .eurve  .(40).    The  Lorenze  curve,  as 
used  in  this  study,  s imply .^jor-tr ays  the  extent. of  concentration  of  the 
^chosen  variable  on  land.    If  the. line  is  straight  (as  the  reference 


line  drawn  45  degrees  to  the  axes),  it  indicates  that  the  variate  in 
question,  say  population,  is  equally  distributed  over  the  land  area-. 
The  more  the  line  is  curved  relative  to  the  straight  line,  the- more 
^concerrtraXed^       population  is  relative  to  the  land  area,     Sinc^  / 
copulation  divided  by  land  area  represents  density,  this  curve  simply  ^ 
measures  the  extent  of  density  variation.     In  Figure  15,  for  example^ 
we  see  that  50  percent^^  the  urban  population  lives  on  only  25  per^ht  *' 
of  the  urban  land  area.  '  , 

By  looking  at  Figure  15,  we  see  that  the  population  was  more 
concentrated  in  1960  than  it  was  in  1970.    This  supports  the  hypothesis 
that  the  population  is  becoming  gradually  more  suburbanized  in  Penn- 
sylvania.   The  gini  coefficient  Is  an  index  used  to  measure  this  degree 
of  concentration.     It  is-^equal  to  the/ratio  of  the  area  under  the 
curve  to  the  area  of  the  triar^g^  and  varies  from  0  to  1.    Zero,  of 
course,  reflects  noji^eTlcentration  and  one  represents  high  concentra- 
ti^)n.  ^  --^^  ^  - 

\ 

Results 

The  results  of  our  data  analysis. are  plotted  in  Figures  15 < through 
20.    The  numb ei^ along  the  graph  segments  indicate  the  urban  place 
size  class  category  associated  with  that  line  segment.     In  general,  we  . 
would  expect  to  find  the  size  class  categories  with  the  largest  urban 

■        .      •    .  • 

places^ close  .to  the  origin,  because  the,ir  line  segments  have  the 
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Figure~15  ~  ~ 

Population  Concentration  Urban  Places  (A) 


cu|Tiu'}cit4  ve.  ^  of  land  area 
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Figure  18. 

Population  Concentration, Urban  Places  (C) 


cumulative  %  of  land  area 


r  — 
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♦  t 

»   


steepes#*''slopes ,  and  therefore  ifli^'icate*the  high'est  densities.    As  we 
*  »•  #  •  «  % 

*'      \  ?^  ^  *  would  jexpect,  aut 'data .  in  general  sftows  higher  densities,  in  larger 


•  .  .... 

/       ,*   places?  which  confirms  olr,  hypothesis  of  urban' systems  structure. 

— — •-__^o„^  — ,  ^  L  ^ —  .  >  jf;   :  I  ^  


•    ,      "         From  Vihese  figures  w^^caij  mak^  a  number^  of  interesting  comparisons.. 
*       .         cFor  ^^exampfej.'J'igures*  15.  andM'6  .indicate  that  whereas  urban  places  have 
becom^e  iSuburbani^cl  between  ,1960  and  19-70,  the  population  in  rur^l 
^  •    places'  h^srbeccJme  more  conGentfJrated^    Thid*  suggests  a  movement  of 

."^  people  from  small  rural  vjillages  to  la^r.ger  regitoal  places  as  a  continu- 


*  .    '   ation  of  genetaj.  rural-tio-yrban  migration  trends  in  past  years  in 

^    *    '/other  p^rts  of  the  country       :  V 

"''•  ^  '  *• 

^  From  Figures  17  and  18' we  se,^  that,  ,  for  urbaiv  places,  the  con-  •  , 

.  centration  of  estabfl-shments^  and  ^ales  h^s  f ollowed^^  the  concentration  ' 

\»    ^  .    '  ^  *  of *p{tpulation  and  h^as  decl;Lned.*  Given  decreasing  total  populatioji  in 

.  *    I  4  lirbati'pla^^s?  tbis'meait^  tlj'^t  many*  e6tablishmen4:s  !are  le'aving.  the      *  /  • 

4  •  ■  •   .  • 

«  gcf^*^*  a '  rftarket.    In  general,  the  number*  of;  establishments  ace  less  concentrated 

^        "  '  \  •  .*  .    -  -  .         •  '  '     *  / 

« than  fehe  population,  whereas  sales  is  more  concentrated  thgjri  the        '  • 

.       *  ■  •  \  •  ^  ,  •  *»c 

*«>         ,         .  ^^'popuTaSlon,  indicatinn^'thai:  the'^^yerage  sal^e  of  establishments  in  * 
•  denser  areas  is  'much'' higher  o^^sl  per  G3i;ah^ishment  basis  than  the 


f     Entry  df  hev  establisfem^t^  hits 


onljF^  in  the*.sindilei*  urban  places.  .  Tfiis  octu#c0i^ce,  as  well*  as  'the 

establishment  e:iit  trend  already  mentignad,  .has*  contributed  to  "tKe  . 
V   ^    •  •  .  -      ^  • 

decli^ning*  concciJitratioif  r>f  e^tablishmea^s  ^and  's^les*  ift  urban  places. 


aiffllffffiHilH  ^       >  •        .   .  .     •  ......  ^ 


in  genera^  .  •     •  \       .         ,  .  r: -'l'^-  'A  V*  > 

•  The  picture  emerging' in  urb'^n  places,  •'ttiett,  ^ems  tp- he  tHi^/^i  " 
iotal  ponulatidn  is  declining  a^  the  urban  popiilatioli  is  ^sufeurbaaizitig. 

>    %4  *  •    •         •  . 

Establishments  sales  in^  general  have  followed  the  population ''out  •  of 

•urban  places,    I-Thether  food-  service  estaj^lisj^nent's 'have  feecome  r^-*  •  ^ 

established  in' suburban  areas  cannot  be  concJLu<ie*  from  this  data,  ^ 

•Trends  in  rural  places*  oppose  the^urbati  trends  in  ^ertai^j^ aspects 

'*  ^      *  ■    .         ^     '  . 

The  in<jreasing  concen^r^Gion  of  population  has  not  been  •fplibwea*by  an 

increasing  cancentrktiaft  of  (establishments  of  sales  in  .rui?^!  places v 

Rather,  the  opposite. has  taken  place,  and  the  (:cmcet\trat:ion  of  estab^'lsh- 

ments  and  6ales  has  .declined,  as  shown  in  Figures  19  and  20,    This  de- 

•cline  appeal^  to  have  been  caused  by,  the  ejitify  ,of  neW  establishments 

'in  r^ural  places,  of  the  tw9  ^smafcLest  I'ize  elapses*,  dejspite  an  absolute 

dSprease  in»  the  fotal  .populat>icftt 'in  tbes'e  two  size  classes.  One 

could  hvpothe'si^ffe  th^t         demana,  for  these^  services  has^  increased  -  . 

t     ♦  ' 

.phenomenally,  probably  duer  to^  their  having  b^en  undersupplied  in  the 

past.    Also,  a.  changing  occup'atlonal  ;structur.e,'in  3:ural  areas  from 

*    i      o  -  * 

farm 'to^ non-farm  could  accouij^  for  changing  incomes  and  tastes,  and 

•     /  ^    .     I    .    " .    \  : 
thus  for  (^hanging  danl^nd-f    ^    '        -         *   *  .       -  .  .  . 

*    *  •     ^       •  »  «•  ' 

♦        .  .  '  -.   *  .        •    *  ^  .  • 

'  Thus  ,*  then, -is  the' picture- thafc' seems  to  be  emerging  iti  rural  . 

'  ,  ^  .  .  . 

»places:    The  tofai'populationT  in  ruifal  pl^es  has  declined  ag  people. 

move  from  rural  tct  urban  places.,  /  At,  the  same^time,  howeve??i, '  population, 

shifts  ar^  occurring  between  different  rural' *^ize*  classes .  Although 

^  the '^malles^t  place'a  42,500-4-^999)  ar^  declining  absolutely  in  popula-- 

tiqn,  their  demographic  at^i  occupational  strucCure  is  changing  so  - 

firastiiallii  that  tjie  demand  for  •eating  and  drinking  Services-  is  rising 


imetits'^  and  hi'gh* 
Xne  medium-sized 


;  ^  rabidly calllhg  f  pr  th '  ij^  4lnV^s  tmenl:'^  new  "eS  tabld^ 

*.    ?al.es*   'On!'  the  oth^r  hand    popylatlpn  'ia  sh'ifitihg  t 

•  /  ^         •  **•        %     V'i.-  ^      "    ;  ^     \><  '  *  ' 

rural\pl4^es;;!t(QWever ,  tWo  i^pohses'are  occurring,  S^ructuMl 

changes  in^^me  of  "the&e  places  ^(tljo§e/ In '^tKe*  popuiat ion  s.ize  class 

5,000  -  7,499)  are  similar  to  thoa^ takiiig  place  in  the  smallest    -  ' 

places  (2,300  -  4,999).    Thus,  new  establishments  are  entering  th 

market.    In  the  large  places,  however*  (those  irT population 

7,500  -  24,999),  even  though  jjopulatioa  *is  increasing, 

e^ntry  is  not  keeping  pace.    Structural  ■  changes  are  .p^j^S^bly  not  ds , 

.profound.  Although  many,  olde^.s.tyle  restaurants' ^are  still  4n  business 

many  are  going  bu^  of  business  and^  are  not  being  replaced  rapidly 

enough  by  new  units'.  .    ^  '^  .^  _ 


i  . 


:  .r 


r 
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Introduction 


At  thijS  point,  we  will  summarize  and  draw  upon  our*  results  in  ^ 
the*  previoiis  section*  to  construcfa  number  of  possible?  scena^rios  for 
the  future  of  P^enn^ylvania  food  s^rvicei    These  scenarios  are  not 
meant  to  be  exhaustive;  they  suggest  a"  few  alteifnative  configurations. 
It;  this  gense,  howev<er,  tTiey  s^rve  a  heuristic  purpos'fei  -  «. 

-  •      •  .      •        •   »'  . 

The  Scenarios       ,  ,  '         '  '  "..       %  .  ,  *o  -  . 

Papulation  movement.    ?he  current*  trefid  in  f  etinsyltmnia;.is..f  or  *  - 
,  *•'*»•'     ^    '/» .  '  , 

suburbaniZAtidn  in 'the  metropo2itai}*  arfeas  •  and  the  concentration  of 
population  iit  the.nonr-urban  centers  of  rural*  areas^    1^  this  process  ^  ^. 
continues  in  its  present  formf  food  service  establishments  V7ilr  continue 
to  move  from  their  central  city  locaf^ions        the  suburbrs.     In  rural 

r-'  .  '  . '     °  . 

areas  J  the  coritinuande  of  the  present  trend  would  suggest  rapid  growth 
in  ce]Stain  area^  until  the  market  has  been"  satiated  and^then;^  a,  level- 
ing  off,  '  Jt  would  also  seem  to  -m^an  that  medium-sized  rural  places      .  , 

would  probably  remain  stable  (in  ,an  absoulte  sense)  Snd  th^ 'number  of 

•  *  • '  ,  >         . .  /  *    - •         *•  .       *  '  ' 

•  establishments*  in  central 'cities  would  continue  to  decline, 

.*    There  are  two  separabJLe  .elements  of  population  inp.\rement  in 

I:       *        '  J    \  '      ,  ;  • 

Pennsylvania,    One. is  the  urban-to-siiburban  movejcnent  of  population  and-, 

.food  service  establishments'^  /The  second  is  the  movement  into  smaller 

•rural  places,  from .  the  dispersed  rural  ateas*^^t  may  be  profitable  to 

'.^Crekt  .e^igK.bf /tWese  eliimeifts  independently  in  draining  alternative 
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constructs  of  the  fujture,  .      ,  *6i  . 

Change?  in  the  urban-suburban  pattern.    Thtee  changes  in  the 

:urban^s.u6 urban  migration  pattern  would  almo^^  ceirtainiy  affect  Pennsyl— 

•  »         •        •'  >  -  <         \  ' 
Vania^focM  services:     '             ,        '  ^  -      \  t 

"'^.•(1)^  The  future  location  of  food  services  coul4  be  altered  by  a 

change  in  the  intra-^rb'an  migration  patterns.    A'  similar  effect  could 

alsb  be  achieved  by  a  chang^  .in  facilities  use  with'  the  residential 

•    r    '     0  .  .    -  ^  " 

pattern  being  k«ld  constant.    Although  there  seems  to  be  little  ev'idence 

that  this  ,is  likely  to  include  a  movement  back  to  the  central  city,  it 

becomes  a  more  realistic  ^condition  if  the  ci,ty  is  made  mote  accessible 

'  "  •  -        ' '  .  .  /  ^  \  '  , 

and  a  s'afer  pface  to  visit.  ♦ 

•  .     *  \ 

(2)  'If  solutions  are  found  for  the  mor^  serious  the  ce\itftal 

city pro,blems ,  it  Qould  become  an  area  'of  cojmnercial  and  cultural 

activity  again.*   It  could  provide  a  comparative^ advantage  in  time 

savings  and  variety  of  attradtions  which  would  also  mean  tHat  fopd  ^ 

*   ,     '  *■  ' 

'  :  ,  '         .  ■  .* 

service  locations  would  locate  in  the  central*  city  once  more^  The 

pattern,  of  industrial  and  commercial  locations 'in  the  suburban,  areas 

mighc.  also  be  ameliorated  by  these  developments ,  but  the  change  to  a, 

central  city  location  could  be  adversely  affected  by  the  high  cost  of 

land  there,  '  .  •  v 

(3)  A  subset  of  the  f>revtous » scenario  would  be  a  reversal  of  the 
residential  patterns  and  movement  of  people  back  into  the  central' ci'ty. 
This  would  result  in  an  even  tnore '^significant  revers^  of  demand  patterns 
for  food  .'service,  in  urban  areas."    The  probsj^ility  of  this  occurrerice 
depends  on  a  more  complete  solution  to  the  more  seriqus  central  city 
problems  than  those  suggested  in  scenflr-f'o  2.    ^    '  .  '  ,1?. 
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Changes  in  the  rural,  pat  tarn*    In  th^  rural  places  the^re'  are  two 

*  prominent  alternatives  to  the  continuation  of  *the  pre^nt  trend.  One 

*      '       *  <^ 

^.   is  a  simpld^reversal  of  the  trend  toward  smaller  central  places  ancl  a^ 

»  •  .  '  > 

return  to  the  scattered  forms  of  the, past,        second  possibility  is  the 
•  •        •  •  *       '< .  •  '  "  ^ 

Continued  mov^me^t  af  people  from  scattered -rurad  areas  and  their  con- 

•  centration  in  rural  places  c5f  a  larger  size  class.    Here  are  our  two  ^ 
scenarios :  •  .  , 

(1)  The  reversal  of  the  present  trend  seems  the  least  likely  of 
future  courses.     It -calls  for" the  reversal  of  a  long  term  trend  and  a 

'  *' *  '  return  to  a  different  life  style  and  less  community  contact.     If  this 

were  to  occur,  the  market  potential  of  the  smallest  rural  places  would 
^  X    decrease,  because  of  a  diminished  density.  ^ It  also  assumes  that  trans- 

-    . ,  portation  factors  are  held  constant,  an  unlikely  contingency. 

(2)  A  second  possibility  is  'that  the  present  trend  wi;Ll  continue 
'  but  that  the  concentration  will  shift  to  areas  of  larger  population 

*     within  the  rural^  context-.    This  would  seem  to.be  a  more  likely  altelV 
native  because  it  is  a  small  deviation  of  the  current  trend. and  allows 

for  increased  commuhity  contact.  "  Since  mflst  employment  in  this  sector  \ 

"        /     ■  -* 

is  non-farm,  a  ^hift  iit  the  location  of  employment  sources  could  be  • 

*.  '  '  '    '  '       '  «  •  , 

Instrumental  in  causing  -a  movement  to  larget  rural  places. 

\  '     All  of  "the' ptfevlous .  scenarios  operate- under  the  constraint  of 

future  transport  at  ipai  pattern^,    tl^^ural  places  that  r^ly.  on  a  great 

.         ;  deal  of  cQraii\utatidn *  to  supply  employment-  for  their  residents*  ar^e  most^, 

'      '  ■        sensitive  to /t*hanges/in^,transp^  structures  and  costs.    Tl>ere  al^o 

*.af^^  Impacts  in  .the  ^juburban-urban,  moveipent  pat  terns    but  these  are  more. 

;  likely  to  be  met  With  a  mul,ti-modal' transportation  systeir.  unless  thfete 

.        ,    '  \     \^        .      /■  ,  •       .  -  .  -  -  . 

-ERIC  ■„     .  ...  ,  . 


is  sufficient  pull  in  the  central  cit<r  to' make  it  ^n  attractive  place 

-  )- 

to  live,  /  .     '  ^  .  . 

Disposable  income  and  lifestyle^    The  income  $nd  lifestyle  data 
indicates  a  trend  toward  more  leisure  time,  an  increase  in  women's 
worklife  expectancy,  and  in  general,  a  trend  toward  more  of  the  budget 
being  sp'ent  eating  outside  the  home.     In  addition, the  data  indicates 
that  much  of  the  restaurant  trade  is  generated  by  the  young  (ages  16  tc 
34)  and  by  upper  and  middle  claro" professionals.  ^ 

For  Pennsylvania,  the  number  of  reistaurants  ^  and  the  restaurant 
sales,  in  general,  are  expected  to  increase.    The  trend  towards  more 
holidays  and  longer  vacations  may  well  lead  to  a  greater  need  for 
food*  services  to  serve  such  existing  vacation  areas  as  the'Poconos,  the 
"Dutch"  region,  or  the  Laurel  Mountains — orVew  ones  to  be  developed. 
WhilVlill  tesort's  are  likely  to  be  affected,  the  areas  oriented  toward 
the  upper  and  middle  class  professionals  and  to/youtk,  may  expect  the - 

largest  increase  in  numbers  of  establishments  and  sales. 

<   ^ 

For  rural  areas,  the  decreased  concentration       establishments  and 
sales  paired  with  an  increased  concentration  of  population  may. well 
continue.     If  ^that  papulation  is  predominately  non-professional,  then 
the  trend  can  be  in  the  number  of  establishments'  in  food  services  and 

a  decrease  in  sales  may  well  parallel  the  suburban^ization  trend  in 

» 

urban  areas.    That  is,  the  upper  and  middle  classes  are  leaving  the  , 
more  concentrated  areas  for  less  concentrated  areas.    This  tii^end  sug- 
gests the  projection  of  an  increased  number  of  food  service  establish- 
«  - 

'meats  in  medium-sized  rural  places  and  a  continuing  decrease  in  the  ^ 
number. of  establishments  iil  larger  rui^al  places,  i 
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The  trend  for  establishments  and  sales  to  follow  population  moving 
out  of  urban  places  can  be  expected  to  increase*    But  this  trend  is 
only  partially  explained  by  the  general  movement- of  population  from 
central  cities  to  suburbs.    The  socio-economic  status  of  the  movers 
(namely,  upper  and  middle  class)  indicates  that  the  demand  for  food 
services  may  increaae  in  suburbia  more  than  the  population.    For  ^ 
central  eities,  the  reverse  may  well  be  true.    That  is,  the  demand 
for  restaurants  may  well  decrease  as  the  proportion  of  non-professional 
residents  increases*    This  trend  may  be^  further  escalated  by  the 
attraction  of  non-professional  rural  people  to  urban  central  cities. 

From  a  more  general  perspective,  however,  all  of  the  trends  to- 
ward 'deer  easing  numbers  of ^establishments  and  amount  of  saL^  will  be 
lessened  by  the  trend  toward  more  leisure  time  for  all  classes. 

'     Structural  trends.*  Existing  government  regulations  do  not  liiuit 
franchising  or  location  or  food  service  establishments.  Establishments 
seem  able  to  move  freely  to  follow  the  population.    A  ff^anchised  opera- 
tion represen^^a  more  viable  business  venture  than  a  private  business 
venture.    Thus,  with  the  existing  regulations,  »franchised  operations 
should  become  even  more  prevalent  in  Pennsylvania.    Advanced  methods-  of 
site  selection,  distribution,  and  market  area  formation  should  allow 
establishments  to  be  more  sensitive  to  population  demands  and  socio- 
economic trends. 

As  capital  purchases  are  more  easily  financed  by  franchises,  and 
as  franchises  continue  to  increase,  the  trend  toward  the  application 
of  the  systems  approach  will  increas^.    Automation  will  create  demand  / 
for  new  tjrpes  of  employment,  and  may  cause  unemployment  to  increase. 
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In  Pennsylvania,  newer  firms  are  locating  in  suburb^j^and  smaller 
rural  areas,  and  many  of  the  new  -establishments  are  likely  to  be 
franchised.    This  trend  has  a  number  of  implications  for  employment. 
Old  establishments  from  more  concentrated  areas  employed  mor^  workers, 
many  of  whom  were  unskilled.    Newer  BS'^ablishmeuts  may  employ  far  fewer 
people.     In  fact,  increased  unskilled  employment  in  food  services  can ^ 
be  projected  in  the^more  concentrated  areas.    The  total^-emplbyment  in 
food  services,  as  in^any  automating  indys tries,  may  well  decrease 
and  become  characterized  by  less  skilled  employees  on  the  production 
line.     Increased  centralization  of  menu  planning,  distribution,  and 
marketing  will  simply. cause  a^ shift  in  the  location  of .skilled  employ- 
ment. 


Mej^odological  Issues  and  Areas  for  Further  Research 


'A  numb^r^^of^^Eieth^ological  problems  may  have  introduced  bias 
into  our  results  or  provided  us  with  a  picture  different  from  the 
correct  one.    First,  the  basic  unit  of  analysis  was  the  urban  place; 
this  is  thB  smallest  unit  for  which  data  can  be  collected.    This  re- 
striction meant  that  we  could  not,  in  the  absence  of  further  analysis 
of  SMSA's,  for  exaufple,  corroborate  our  view  of  the  subopbanization 
process.    Second,  the  aggrega>tion  of  urbanjiac^s  in^o  size  classes, 
\^nle^de^  does  cause  a  mixing  of  places 

^UniTBif f erent  functions.     Ideally,  one  would  consider  each  place 
separately,  but  that  would  have  entailed  excruciating  work.    Third, _ 

/  -  • 

there  were  a  number  of  categories  for  which  data  was  not  available. 
As  these  data  vacancies  tended  to  be  more  frequent  for  smaller  places, 
places  in ^smaller  size  classes  were  systematically  underrepresented. 
But  the  total  impact,  although  unknown,  was  probably  quite  small. 

A  number  of  problems,  are  inherent  in  the  data  itself  and  in  the 
—  way  it  is  collected  by  the  census.     It  is  only  with  difficulty  that 
one  can  impose  a  spatial  framework  on  census  data.    This  practiee* leads 
•to  many  assumptions  abput  the  nature  of  the  phenomenon    one  is  testing. 

The  imposition  of  an  urban-rural  dichotomy  was  one  such  imposition. 

>{ 

Clearly,  many  urban  pl^cces  .located  in  SMSA's  are  quite  small,  and 
would  probably  qualify  functionally  as  rural  places*    The  opposite  is 
also  true.    Therefore,  to  make  statements  about  the  "rural"  or  "urban" 
nature* of  the  derived  distribution^ is  somewhat  speculative.    One  might 


have  come  to  similar  conclusions  based  onfa  different  categorization. 
Finally,  it  must  be  mentioned  that  whereas  ^ata^or  "eating  places" 
was  available  only  fot  larger  agglomerations  'CSMSA's,  the  country  as 
a  whole,  the  statfe),  only  th6  breakdown,  "eating,  and  drinking"  was 
available  for  urban  place  data. 

I 

Most  of  the  difficulties  in  the  approach  taken  here  could  be  . 
ameliorated -by  a  mC're  detstted  look  at  a  few  typical  SMSA's  and  a 
few  firms  In  the  food  services  sector.    This  would  yield  useful 
information  about  detailed  decision-making  processes.    Further,  more 
detailed  work  on  disposable  income  needs  to  be  done*    Although  we  know 
what  people  eventually^bin^i^^j^^  don' t  know  hoV  specific  groups  spend 
their- money.  \  ^ 

Finally,  there  ±^  the  normative  question  of  planned  change.  We 
have  described  what  has  "takM  place  and  what  will  probably  take  place 
given  no, intervention  by  the  social  sector .    What  the  social  sector 
might  do  should  merit  a  little  more  attention  than  what  we  accord  it 
here.     But  for  the  present,  we  feel  \7e  have  begun  to  lay  out  the 
^Ta:sl^c'Tnid^^^onal  background  on  which  detailed  policy  questions  can 
j^i^^.  formulated . 
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APPENDIX 
Urban  SJ-IA  Place's,  1970 


Size  Class 

Popu-  , 
1 

lation 

Land2 
Area 
( sq .mi 

Firms 

$ 

^  4 
Sales 

Emp lo  y-  , 
ment 

1, 

1 ,000, -000- 

1,948,609 

128. 

5 

4,420 

316  ,183 

22  ,294 

2, 

750,0,00-999,  999 

— 

-- 

-- 

3. 

500,000-749, 999 

520,117 

55  . 

1 

1,403  ' 

115,234 

6,875 

4. 

250,000-499,999 

— 

— 

— 

5. 

100,000-249, 000 

342'',322 

62  . 

7 

900 

52,310 

4,155 

6. 

75,000-99, 999 

87  ,  643 

9. 

6 

291 

18,637 

1,097 

?. 

50,000-74 , 999 

426,859 

57. 

7 

1,311 

68,022 

4  ,908 

8. 

25,000-49,999 

350,039 

84  . 

7 

801 

37  ,  798 

3,966 

9. 

10,000-24^999 

623,908 

135. 

8 

1,823 

81 , 067 

6,829 

10. 

7,500-9,999 

259,938 

53  . 

5 

581 

-  27  ,  7.90 

* 

NA 

11, 

•  5,000-7,49-9 

* 

3-94,  768 

.  118. 

3 

1,031 

5'6  ,410 

* 

NA 

12. 

2,500-4,999 

236,176 

90. 

9 

907 

53,301 

* 

NA 

tcTtal 

5,190,376 

796. 

8* 

13,460 

806*.  732 

50  ,124 

Sources  of  Data 

1.  Population--Uni ted  States   Department  of   Commerce,  Bureau 

of   the  Census, %  General  Population  Charac.teri'stics: 
•    Volume*  40,   Table  16  (1970). 

2.  Land  Ar e^--Commonwe al th  of  Pennsylvania  Department  of 

Commerce,   Pennsylvania   Indus  trial  Census  Series, 
entire  'volume   (1972)  .  ^ 

3.  //x'Firms--Unit  ed  States  Department  of   Commerce,   Bureau  of 

the  Census,  Retail  Trade-- Area  Statistics,  Vol.ume  AO, 
Tab.le   3   (1967)  .     -  .  '  /  ' 

A.      $  Sales--Uni  ted--^ates   Department  of  Commer  c  e  ,r  ,Bur  eau  of 
the  Census,   R^ail  Trade — Ar  ea  S  t^a  t  i$  t  i  c  s  ,   Volume.  40,' 
Table   3  ,(1967)  .  *  •<  *      .  . 

5.      Employment--United  States  Department  of   Commerce,  Bur-eau 
of   the  Census/  General  Sbcial  and  Economic  Character- 
*  .istics:     Pennsylvania,.  Vo lume  4  0 ,   Tables  7  6  ,    77  ,   87  , 

106,    107,   118   (1970) . 


Data  not  available 
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Urban  SMSA  Places,  1560 
Land- 


1, 
2, 
3 

4. 

5. 

6. 

7, 

8. 

9. 
.0. 

1. 
L2. 


1,000,000- 
750,000-999,999 
500,000-749,999 
250,000-499,999 
100, 000-249, 999 
75,000-99,999 
50,  000-74  ,  999 
25,000-^49,999 
10,000,-24,499 
7  ,  500-9.,  999 
5,000-7,499 
2»500-4,999  • 


TOTA.L 


\ 


Popu-  £ 
lat  ion 

2,002,512 

.  604,332 

358,230 
271,032 
544  ,  140 
285, 182 
785 ,767 
207 , 671 
376  ,  098 
250, 113 

5 ,675, 028 


Ar  ea 


(sq . mi . )    Firms ' 
12  8.5     5',  099 

55.1  1,561 


$  .  ^  Employ-^ 
Sales  merit 


62.  7 
3^.  3 
•38.3 
48.2 
90.  0 
62.  0 
136.1 
99.  7 


1  ,  745' 
802 
1,450 
1 ,093 
1,833 
526 
1,058 
770 


756. 9  15,  937 


267,130 

90,441 

37,740 
"19,494 
50,880 
31  ,862 
57,159 
;8,875 
26,854 
23,103 

623  ,538 


26,469 

6,967 

3,4  71 
3,526 

4  ,359 
•2  ,618 

5  ,5.30 

NA 
NA 
NA 

52,959 


So'urces  of  Data 


1.     Populations-United   States   Departmen't   of   Commerce,   Bureau  of 

the  Census,   General  Population  Characteristics,   Volume  40, 
Table  13   (1960)  .  .     .  ^  '    '  ' 

2^     Land  Ar ea-~ Commonweal th  of  Pennsylvania  Department  of  Coamerc^, 
Pennsylvania  ^Industrial  Census  ^Series  ,   entire  volum.e  (1972) 
f^.  .  .  ■ 

3.  //  Firms--Unxted   States   Department  of   Commerce,   Bureau  of  the 

Census,  Retail  Trade  Area  Statis~t~ics  ,  Volume  38,  .Table  102, 
(1958)  .  \  .  - 

4.  '    $   Sales  —  United  States   Department   of   Cbmmerce,   Pureau  of  the 

Census,   Ret.ail  Trade  Area  Statistics,   Volume  3*8,   Table  102 
(1958) .  '     ,  .  ,  ' 

5.  Employment — United   States   Department  of*  Commerce,   Bureau  of 

tKe  Census General  Social  and  Economic  Characteristics: 
•P en n s y  1  vani a^   Vo  1  ume  4 0^  .  T.a^ble  7*5   ( 1  9 6 0 ) ;~ 


-Da4:a  not  available 


451 


1. 
2. 

3, 
4, 
5, 
6, 
1, 
8, 
9. 

.0. 

.1. 

.2, 


- 

•  * 

Size  Class  . 

Popu-' £ 
lat ioo 

T  a  n 
xj  d  11  u 

\  2 
Area  . 

(sq .mi , ) 

3 

Firms 

Sales 
•($1,000) 

4 

• 

Employ-^^ 
inenf 

1,000,000- 



— 

750  ,  060-999, 999 

-- 

 ) 

MO  ,t)00-74'9.,  999 

-y 

-- 

-- 

/  

.2^0,000-4^99,999 

-- 

-- 

-- 

-'-100,  000-249,  9y/9 

-- 

-- 

-- 

'  "75,000-99,999  ' 





•  __ 

50, 000-74 ,999 

0  ^  nno  —  /tO  QQQ 

1  /i  9    n  Q  Q 
1  4  Z  ,  U  7  7 

Z  D  1  1 

J  y  4 

J.  u ,  /by 

• 

1      1  1  7  * 
1  ,  J  1  / 

10,  000-24  ,  9,99 

280,783 

56.2 

.  '891 

24,319 

3,08$' 

7 , 500-9, 999 

75,756- 

■  20.1 

285 

6,123- 

NA 

5,000-7.^499 

126,576  . 

45.3 

375 

'  8,87  4- 

,  'NA 

'2 , 500-4,999 

199,303 

85.8 

2  8  7' 

7  ,  229 

J 

^  TOTAL 

8247517 

232.7 

2,232 

,    5  7,224 

( 

4  ,%  0  6 

c 

S  o  ur  c  e  s   o  f  D  a  t  a    '  ^  .      '  '      ,  * 

1.  Popula t ion--United  S'tates   Department  of   Commerce^'  Bureau  of 

the  Census,   General  Population  Characteristics,   Volume* 40, 
Table  13   (1960) .  '  '  -  *   -  ' 

2,  Land.  Ar ea--Coinmonweal th  of  Pennsylvania  Department  of  Commerce,- 

-  Pennsylvania  Industrial   Census   Series,'  entire  vo^lume  (.1972) 

3,  #  jTirmS'-Uni  ted  States   Department  of   Commerce,   But^eau  oj  ^t»he 

Census,  Retail  Trade  Area  Statisvtics,  Vo;Lum^  38,  T^ble»  102. 
(1958).  '  ^  -  . 

4.  $  Sales--United  States  Department  of  Comjmerce,   Byreau  of   the  t 

5'     Census,    Retail  Trade  Area  Statistics,   Voluipe  ^38 ,  'x^able  102 
-      .    (1958)  ,  ^  *      '   _  ,    .      '^'^  ■  '  '  , 

5/     Employment--Uni ted   States   Department   ofv Commerce ,* Bureau  o^  . 

the  Census,'  General  "Social,  ^nd  Economic  "Chs^racteri^'tics:  • 
Pennsylvania,   Volume- 40',,  Table   75   (196lD)  .       *  \  '  ^ 


Data  not  av-ailable 


Rura.1  Noo'-SMSA  Places,  1970 
•  Land^  ^ 


'    •  • '  Class  •  ' 

1.     1,000, opo-  • 
'2\    ?50-,Q00-99'9,  999 
3.     5§O^O00-749, ?99 
250,'a^'0-4'9ft,  99  9. 
5..     100,  000- 2^4-9,  999 
6.*   75,*000-99,  999 
.7.    ,50,al>0'>'7^,  999  ,  ' 
25;000-^9, 999 


?opu-' 


Area 


^  Sale5       Employ-  » 


lation  ■         (sq .mi. )   Firms    (1  ,  000^  -ment 


8 
9 
1.0 


10,  000-24  ^9-99 
'?,3.00-*^*,>9i' 


o5, 000-7, 499  ,  . 
12.      2,500-4,999  ' 


>  • 

> 

 *  • 

• 

« 

e.  ^ 

-- 



• 

 c 

• 

—  V 

■  i  

•138,857 
298,509 

25,1  ' 
56.2 

•.■*37  0" 

860 

18,435 
,  40,919 

i-,6  76 
3,051 

■   8S,5J1  ' 

,?4  8 

7,518 

NA 

146  ,295 
126,  517 

'45.5 
8  5.8'^' 

'  '481 

-  --496 

1  7  ,  2'7  0  - 
17,467 

NA 

* 

NA 

• 

798,689 

2  32.  7'* 

2,455 

^TorT^ST — : 

-Z.  ,727 

,S<»urce^'<^of   D^ta.Cl'    ^  '       •      '  '  ^ 

**       ^       •?     ..  *  * 

1,     P^opVlati<:rp.--Uni  ted  States   Department  of   Commerce,   Bureau  of 

t^e  Census,  Ger>eral  Population  Characteristics:  Volume  40, 
Tabl^   16  '  (1970)  .  /  '  . 

.  2.5f*Laad  Arear-Commonweai  th  of  Pfi-nn^ylvania  Department  of  Commerce, 
.        ♦         P^enas/lyania  Industrial  Census.  Series  ,   entire  volume,  (19*72) 
;  •    ^  •      '  .        .  ^ 

3..,  Firms-i^^^n'^i  ted  'States  rD^fa'rteien-t  of  Commerce ,  ^Bur  eau  of  the 
.  g^^^sus^  Retail  Ti?ade  Arfe-a- 'statist-ics  ,  Volum'e"  40,  Table  3 
,  .a967)  /•  \  •       .     .  .  , 


4\  '   $  S-ales-^-Uni  t^d  St^t^s   Depajf  tj^ent  *of.*  CotnmeT'ce,   Bureau  of  the 
iiensiis     Retail.  Tra*de^A?r^^  atatistfcs.   Volume  .4  0  ,' Table  3 

'  ^  ^  (196?^) .    y     .  .  '  : 


5>  .  Employment;-'-Uni  ted  States  department*  of.-  Commerce-,   Bur  eau  of'  ^» 
'  th^e* 'Census-',   Genreral  Seci'a^  and  'Economic  Characteristics: 
VoJtim-e  40,   Table         -r/77  ,   87  ,   106  ,   lOj;   118  (1970). 


D  a  t  a.  •  n  o  l^^^ay  a  i^^i-b*]  ^  * 


^     Planning  Aspects^Af'f ^Ql^irt^r the  Futui>e'-^pf * FoodJService; 


Anon . 


Anoji , 


Anort . 


6  0f 


.  "A  second  look  at  the  Lev^t  t,' 'Doct^n^  .  M'l^rke t  -  • 
in£  tMay,   IS/O)  ,   pp.    30-31,   40.  ,     ,  - 


"A  year  reviewed!  Youth  and*  f^od^^ervic^  ii^l973.'*« 
Food  Service  \Marketing\(DeceHiber  ,   1,97:4)     ftP  •   1*5,  :A8  , 


#  ^         '  .        if  ^ 

"Finding   the  ri<%ht  site.''     Marketing  U 9'7'2*T ,o  • 

pp.    41-43.     •  ^      ^   ^     ,       .  •/    •  c  - 


Anon.^     "HARDEE*S:     Total  Systems   approach   to  ^.f  ast  '  serv*ice 
.restaurants  .  '\    Food  S  ervlce  Marketing'.  (July,  '59,73)  , 
'pp.   36,   38,   40,   60,   65.  ,  ^ 


Axion , 


Anon , 


"Special  repart?  The  new  role  of  f oad  *^^di^ tributou.s*. 
Volume   Feeding  Management   (Mat'ch,   19  70),   pp.    3  5-36.  * 

."Washington:     Are  controls   in  the  works?"^*  .VoL>um& 
Feeding  Manag.ement   (January,   1970),   pp.    34-36.."-  « 


A.   Aaker.      "Toward-^  normative  model-  of  promotionaX 
decision  making."     Management   Science,   19(6)  '  . 
(February,   1973),   pp.    593-603.       -  •  ^• 

Aitchison  and  J^    A.   C^.   Brown."     The  Lqgnormal  Di.gtfi- 
but  ion'.      (Cambridge:,    Camb'iridge  Universijty  Pre*s^% 
'•^      19660'.  .  ■«  ' 


J  .   B a z a n  .     A  *Mon  t'e-Car lo   Simulation  of   the  Lognormalii. by  ^ 
of  a  Ceri-fral  Place  Sysfeem  of  Disposal'  Sites^l  .*t) . 

^  ^Dissertation^   Cornell  University,   l''thapa'>',New  Tortc,  *• 


ix^n 


E#   J.    Bazan;   R.:~leDoux^nd  E.   Reif'f.      "S  tudy  pa^-jxXa  tion 
^    '     activitjr  patt^erns   in  The  Wesley  Tovn.MGameCs.>  'c^'- " 

Workliig  pap^er  prepared  for  The  Cente^^K  ^0-%*' the»"'» 
Sttidy  of  .ETTvirotimeiptal  Policy     The  ^l^&ilns'l^lvairia  ; 
Stat'te  University;  fL^74   (forthcoming)"^';       v />- 


0    •  .♦^ 


'Bs'lan  J^.*  L.    Berry,      '^General  f'e^t ur es  or"u'4^braiv^Qnimer cial 
^  s  truct^u^e  .  "     In  Bourne*,  *In<ernal  Structure  of  'the 
'^^O^i^ty/    (Condon:     Oicford  Univ'ete i-Jfy  "Pr.ess ,  1971), 
pp.  •3-61--367  ;         •  V'.  . 


J  .  ,*M»  NBi*g'gafr .     J'RevoLuft  i.oa  in  firgz^n*  food  '  ret  ail  ing  . 
.^^       F  o  o,d6  ?  r  o  d  u  c  ti  Q.fc  ?^an  a^'e  m  e  n  t   ( JvXy  ^«  19  7 1)  ,   pp.  30-32.. 

Df'W.   Bishpp.    C^f'StaUility  of'^t'he  fa  ctor  s tT*H c t irf  e** o f  •   •    *  • 

-.    .^.eis^re  behavior^'     Analysers  pf  four  communities."  '   '  '* 

-ygoutif^l  of  .LeisureVResearch  (Summer,   1970)  y  pp.  ^ 

/.  4'l^-170.-.      '     ^  ^\  /  "--..o^^-*'  ' 

-  ^  ^  ^    -  _  -  ... 

A,  W^fidg'  Blackm^n         .'V  "New  ventiwre^  planning  :     The  role 
.  pf^  technofegical  '  fvTjrecastin^."''''  ^Tec^h>nolo^i'cal  For  e- 

ca&ti>ng  a»nd -So.ejfeal^  Cb.ange..  5   (1973)  „  pt)S.  25-49/^  • 

Blar{k,    -"Tlve  act i-vi ties/'ot  ^ei'sure.'Lo  fhe  ^to^n/eVence  ^'^ 
Boaard   R£€ORD,;;cCJul^/  l.9  71)^>,  pp^/.55~57.  ' 

F.   W.   Boal  a'nd  D.    R.  *Johgs^n>v  ^  "Tiie  functions^  of '  retail  ^• 

.  ..^nd'jservice  es  tabilishments^  on-^commer  ci^l  r  ibbo'ns       **'  - 
•'*V'/Xn  BJ^rne,  olfit  er^aL  ;S  tr uc  tur^  ^o^f  the^City  .  'c  .     *  * 

• .     (bcwidon:     Oxford  UniVer  s'i4:A?^  P^ess','  1974')     pp .  •  -'V* - 
'•^3^:8r379  :  ,       i        \  •      '  %        ^  "     .     <  ^ 


'Hj^   M./,Boet\inge.r'..     "fec'hi^'blogy   in   t h*e ;  m aji a*g e i;, '^^s  futif^je;;*/ 
'^^^    tf4>3C^Va1|:d  Busin^ss,^  Revi'^e^w  ot^^ovember -Dec'embe^  J  *  197^)%-  * 
; PP  •'^  4  ^;       6',<'  -S ,  ^19.,   1-2 ,  :X3^,   i'4,^l6.5-.>    ;  '  * 

^^t.  J*  •  Bf^die  D^B^^jse;    R.    Rei&s  Jr.  -  Simbn';/  f  ^  * 

*•  .      .  antf  ;;J  . ,  W  .  .  Ta\i'i)er       l^^^e-^  faur  an     ind^ustry:     A  i:t>und-  *' 
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ECONOMIC  TRENDS  INFLUENCING 
THE  FUTURE  OF  THE  FOOD  SERVICE  INDUSTRY 


Introduction:    The  Demand  for  Food 

American  consumers  spent  less  proportionally  on  food  in  1965  than 
any  other  nation.    Twenty  percent  of  U.  S.  consumption  expenditures 
went  for  food  in  that  year        contrast  to  the  nation  with  the  highest 
proportion  for  food,  Ghana  with  60  percent.     In  fact,  the  American 
proportion  fell  from  23  percent  to  20  percent  between  1955  and  1965. 
The  marked  difference  of  U.  S.  food  consumption  patterns  from  much  df^ 


the  remainder  of  the  world  raises  questions  concerning  the  nature  of 
the  demand  for  food  in  the  United  , States. 

The  segular  trend  of  food  consumption  expenditures  is  upward.  This 
means  that  the  a«mnd  for  food  is  increasing.    Total  fppjLconsumpEion 
has  increased  monotonibaJJ^y^^  and  1965  total  food  consump- 

tion was  about  35  percent  abov^4^i£^^0  level.    On  a  per  capitsf  basis ,- 
food  consumption  expend:^tures  al^^jjic^iased.     In  fact,  per  capita  food 
expenditures  have^inereSSedsince  the  Great  Depression.    But  even 

igh  fo^od  consumption  has  increased,  per  i^plt^  #eGd^jjitakg_ln_£oi^ 
and  calories  has  decreased.     ^*  _ 
Changes  in  the  demand  for  food  are  traditibYtatly--asso€iatea 

 .  <  .  .  -  ■  ■  ^  -     r  - 

economists  with  cHange^  in 'disposable  income,  population  growth,  con- 

    .         -  ^  .  * 

sumer  preferences,  and  the  price  ot  sub'S"t±tutes*'  ^  *  .  !^ 
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Income  -  ,< 

Americans*  personal  income  has  been  rising  over  the  past  several 
decades:    Total  disposable  income  rose  from  $83  million  in  1929  ,to 
$404  in  1963;  .and  aggregate  consumer  expenditures  for  food  have  risen 
from  $18  million  to  $72  million  overtlte-^^ame  time  period.  However, 
the  proportion  income  spent  for  food  dropped  from^-Z3^percent  to  about 
19' percent.    On  a  pet  capita  basis,  similar  trends  pan  be" 


Per  capita  food  consumption  since  1950  has  increased  as 


has  incomeV"-Wt 


food  expenditures  as  a  percentage  of  income  have  declined. 


Population  ^^^"^ 

The  population  of  the  Onit:ed  States  has,  of  course,  increased; 

^  '  '  ' 

\ahd  that  increase  is  positively  correlated  with  total  food  ex^penditures. 

^ut^^dpulation  has  nor^ri^n  .as,  fast  as  income,  which  has  allowed  per- 

^sonal  income  to  rise.    The  effect  of  both  rising  incomes  and  rising 

population  is  to  increase  total -^oocl^consumption.^   However,  on  bot^h  .  , 


\ 


the  aggregate  and  personal  level,  food  expenditures  as  a 'propdrtion'^4)f 
income  have  declined. 


,  Consumer  Preferences  i  

.*:'^'Consiimer  preferences  liave  ^shlf"t^d' towar^^^^  more  highly  prepared 
fodds^-_Tlii^  slrif-t-  is'- reflected  in  the  fact  that  the  value  of  the  farm 
share  of  totals  food'  expenditures  has  declined" from  42  percent  in  1929 


|_  tG_32  percent^  in  1963*    Consumers  increasingly  <^iTOe^j^ 
"^b^^ds  and^  morc^fpod  services.    Thu^»^he  relative  sfe^^^^f^^^^t^ig^ 
has  ^inci:^ase(i:^   Th^  marketing  share  has  .increased  as"  a  proportion  of^ 
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total  food  expendi^p;es^7;;;^  but  the  total  marketing  bill  has 

decreased  as  a  proportion  of.  disjta&ab'le  income  since  total  food  ex- 
penditures are  a  declining  proporjtion  of  income.    Since  consumers  are 
not  physically  consuming'^'more  food,  higher  food  expenditures  reflect 
the  greater  service  component  of  food  expenditures  relative- to  the 
past.  i^^^ 


The  Price  of  Substitutes  * 

The  commodity  composition  of  consumer  preference  has  also  changed. 
Although  there  are  no  substitutes  for  food  as  a  commodity  group,  dif- 
ferent foods  act  as  sufe^tj-tutes  for  other  foods.    Consumer  preferences* 
have  changed  since  early  in  this_  century .    The  demand  for  meats,  dairy 
products,  eggs,' and  fruits  an&  veg^ables  *has  increased.    Potatoes  and 
cereal  pro<?ucts  exhibit  diminished  demand.    More  recent  trends  in 
commodity  food,  consumption  show  that  since*  1950,  commodity  preferences 
appear  to  be  negatiVely  correlated  with  price  movements-. 

The  effect  of  risiti§  income  and  population  has  been  to  increase 

the  total  demand  for  Jfpod.    The  effect  dt  changes  in  consumer  preferences 

•  -  , 

has  been  influential  in  determining  the  magnitude  and  direction  of  de- 
mand  with  re*spect  tqvar^ous  comg^^nents  of  the  food  sector.    And  the" 
^f feet*  of  price  changes  is  to  influence  consumer  pref erenc€J3  through 
cost  considerations. 


■  i 
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Food  Expfenditures  as  a  Proportion  of  Family  Income 
^      *'        By  Income  Class  and  Famidy  Size 

Total  Food  Consumption 

The  average  urban  American  family  spent  almos-t  22  percent'of  its 


income  for  food  consumption  in  1961.  However 


the  percentage  of  in- 


come spent  on  food  varies  with  income  and  family  size.    For  example, 
the  ratio  of  food  consumption  expenditures  to  after  tax  incomes  of  all 
urban  families  ranges  from  a  high  of  49  percent  for  families  with  in- 
comes under  $1000  to  13  percent  for  families ^,with  incotnes  of  $15,000' 
and  over.    And  the  food-income  ratio  increases  from  21<, percent  for 
single  consumers  to  27  percent  for  families  with  six  or  more  persons. 

Family  income  and  family  si^e  are  positively  correlated.  Family 
income  and^JajniiyT Size  have  opposite  effects  on  the  proportion  of  in--^ 
come  spentjon^^J^        Unless  their  effects  are  measured  independent  of 
each  other,  ^eir  influences  will  be' understated/    Table  I-C  givj 
independent  effects  of  income  and  family  size  o^j^-ood^^e5cpe 
For  a  family  of  three,  the'  ef f ecJt__o£Jci|^Se':2e-'|5ee^  5.  Although 

the 'average  three-persoh  family^ spent  21  pgpaenlL^f  its  income  on  food. 


the  proportion  varies  from  a^^Eiigh  of  44  /percent  fcrr  those  with  incomes 
under' $1000,  to  11- percent  for  those  with  incomes  of  $15,000  and  over.. 
The  average  family  j&it^i  .|n  income  betw^n  O'00^_^a3flth$7500  spent 

Biit  odle-persbn  families 
income  j;lii^ii2&^cTtf jpnly  3Lj^^<5fbent ,  wKile^  families  of  six  or 

iiicQgie  fdr  food. 
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•  - 

Food  expenditures  can  obviously  be  divided  into  food  consumption 

*        /<    *  •  "    <•  '  ' 

at  home  and  away-from-hom'e  food  consumption,"  On  , the  average.  17  x>er- 

 .  _    -j^^^^,.,  „Jr        JiCi-  , 

.  cent'  of  after-tax  income  was  spent  for  ^d.d  consumed  "at  home  and  5 
percent  was  spent  on.  food  consumed  away  from  home.  '  ; 


1 


Home  Food  Consumption  .  " 

,        Home  food  expenditures  var^j  from  a  high  of  47  pircent  for  a 
.family  of  six  or.  mojre  wi/th  ,an  income  between  $1000  and  ^$2000  to  a -low 
of  7  percent  for  a  fam:^^y  of  two  with  an  income  over  $15,€00.    The  ' 
proportion  of  income  spent  for^ood  at  hbme  declines  as^  income  increases 
Hut  moves  in  the  opposite  directiop  as  family'size  increases'/ ' Th^ 
similarity  of  total  food  expenditures  and  food  at  home  experiditur^ 
results  because  food  at  home  dominates  total  food  expend'^ituiJe;"'"' 

Away-From-^Home  Food  Consumption  .         <  ♦ 

'  •  •  >     *   _t  _ 

Away-from-home  food  expenditures  .vary  from^a  Ic^y  of  2^perce^t  fpr, 
families  of  six  or  more  with  incomes  between  |10(fO  and, $2000   Xq  a 
high  of  5  perdeji^t  for  families  with  lnco5ies/between;Jda,000- and  $15,000r 
The  most  striking  fact,  however,  id  that  t^^^^ortion  of  income*  spirit 
for  food  away,  from  home  is  relative;.^P?*^nstant  with  res^ipt-fo  'income*  ^ 
arid  family 'Size,.   For  Im^:^^^  three j'  two  Vitj'ely  separated  tocomf 


groups- ^pent  5  percent  of  income  fo?;  away--f rom--home  food/.  Th^y^w^re 
f  aniiIies\o^tKree'with  incomes^  between  $1000  and  *$2000;' anU  $10;do5>3nd-' 
$1^^,000.    For  families  with* incomes  between  $6000  and  $7500*,  faiiilie'Sp*-"^,,: 
o/  two  and  families 'of  six  or  more  each  spent,  4  percent  on  ^way-f^m- 
/home  food*   — -     -  .  ; 


»  •      .  '       •     <  :    ^*  .  r  *   •   *  .469  % 


interpretation  .  •  • '  .w     ,  4  *        *  *  ^  «>  ' 

.ffhar^e  are  three  factors  tiiat  *^v^l\x^i&%  thj^^  shkre  of  income  spent-   ^  5^ 

•  t  ,    * '  ♦  *      .  *  •     •  *  *  •     "  o  *  '4  •  • 

for  food-:  '^biological  Influences,  ecoxiorafes  fi)f^scale,  and  alternative     .  •  .  .m 

^sources  of  gattsfaction.  .  \  ^      •  *     *     "     '  .        •    •  . 

Biojfogical  influencgg>:    Ur&encj^^f  hiinggr  explaiits  why,  at  low.  *  *  ^ 

lAcome  levels  nearly  a35ir^f  a  "il^erson'sp  income  goes  fo^. sustenance*  f  *. 

,       •  .  •      /   '        '6      '  ,        .•    '  «  .   •^^         .  .  :•  • 

ft  incom^^^e]?ow  $1000^- food.  ex;pan4iture8  '  tend  to 'e^^ceed'ln- .  *  *  '  , 
:*'t;li'i^  reflects  a  teinporary  situation**  ijn  whiqh'*a 
••^^^^[^lli^^^        income -dcops  for  the?  yfer^  due  to  'a  business  loss%  but* it 


infiuftace      ,    .-^^  ^      .  * ' 


also  reflects  the  chronic  pligfit  of, the  poor.    This  aame 
•  e:tp4ains  why*  those«»with  low  incomes  sp^nti  wore  of  their  food  budget 
,  for  fpod  at  home  than  for  food  away  from  ho«e.e  Famirjfes'Vitb  incomes* 
under  $1000  spent  ,17.  percenj:  of  their  Jto9d' J)Tidget  on  aw^y-*f ronircl^e 
'food  in  the* year  1960-61;  tl\ose  wii:J;i '  incomes •^y^r**$15.,"0*00  ^spent  32 

.  .  •      ^  .  ^  . 

percent,.    Higher,  incomes  imply  the  capacity  to  satisfy  the  hunger 
^  urge.  *  CQifsequ^tly  i    ood  expenditures  .%s  a  share  qf  income  decline 
in  part  due  simply  -to  t\\^  ability  td  sat^s^  hvftg^r-.  t 

«  Ecq^emj&^s  of  scale.    -Carg^i?;  families  require  more  food»,  but  economie'sA^  *  * 
«     •     •    -     ^  •  ■  ■        ■>  .   •-■.0  .   .  '  4^   'r  - 

pf  scale  aye  flgivlf  leant  in  ^off  getting  the^ef  f  ect  ,o€  more  persons  ''at     V,  ^     f  ^.  • 

the  household*  level'.   -VMthout  Being  corfcdtned  ^Vith  cDSt.  and  teclfetdcaj^v^  *  '^^*••*t' 

advantages  of  c^pr&paring  f ogd^f or^^'everal^rather  tha^'^dnei.or  two^-tfie  *      '  ^ 

data  s,hows  t^iat  the  proportion  ©f  ifiSoRe  spent  for.  food  did  efiot  increase 

as  fast  as\wQul<3-'bejexp&pbe^  orv  a  per  .person  basfs^^^ot*  In-""  I . 

come  classes,  th^  pVOpoftipn  df\income  ^.^.eilt'fv  li3oa't^6prp"xW\|iy-         ^--^^  .^ 

doubled  from  the,  single  cori*gumer  ta-"£ainilies  j>f  6  or  more.-e  -7hus  per \    '  ■     '  •  • 

'capita  l;ftc©rae  Sp^&rit  £dt.  fotfd  declined  as 'family  slie' ^acreased,  thp'ugh 
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teta^X  food  expenditures       a  pr^»portion  of  *  income  increased.  Large 

■  •  ^  .  '  -   "  ■     •  • 

•^^m'ilies' take  advantage  of*  econo^iies  'of  S-tfale  by  eating. away  fronf'home 

-  ,  .1  .   ' 

iess.   %Ovetall,  smaller  families  tend  to  eat  out -iftore  than  "laf ger 

families**       •     ^  ^  •  •    *  e      ^' , 

*Al'ter^nate  saurcfes.^  df  satis^factioH.    Saturation*  of  the  desj.te  for 

more  food  also  explains    \Jh^  the  shaf^e  of  incomes  spent  foj:  food  de- 

clines  as  income  rises.    Once  grie  is  above  the  level  wher^Viunger  is 

satisfied,  additional  food  consumption*  provides  a  smaller  increm^t  to* 

total  satJisf actj-on.    Total  satisfaction  grows    by  smaller  and  smaller 

amounts  as  more  food  is,  consumed.    The  economj.st  calls  this  ^h^nomerion 

"diminishing  marginal  utility.     ^j^Total  satisfaction  may  be  i^;icre^sed  . 

;  '     *         *  '      .  ' 

at  a  faster  rate  by  ^hif ting  from  food  to  non-food  commodities  as- 

income  rises.    This  implies  that  the  food  sha#e  of  inj^pme  will  .decline, 

.  .J^way-from-home  food  consumption  suggest*^  the  influences  of  satj 
» »^        ■     -  '      .  .  -  ^ 

.    ^       '  r  '  •  ^ 

tion •as' they,  become  a  larger  proportion  of  total  food  expend l&lires. 

.Th-is  explains  why  the  .a-upy-f rom-home  food  share  has  a ^£)wnwa'r<l  bliss 

«  .'      •  ^  ■  * 

at  hig'h  ijaconie  levels.    The  relative  .stability  of  away-fro\n-home^  food' 

expeditures  is  due  to  two  facts:     (1)    The *cjuantity    of  food  consumed  _ 

per  person  1^' relatively  stable,  and  (2)    away-f rom-home  food  consump- 

tilon  ser^^es.  as  an  -alternative  sourpe  o*f  satisfaction  to  eating  at  home. 

\The  prece^ding  twp'sections  have  oresented  the*nature  and  deter^ 

minalit  "of'^the  demand  for  food.    The  envphasis  will' how  shift  to  the 

fobd  supply^  itself.     Supply  is  the  process,  by  which  the  final  consumer 

•  ■        ^  *        '  ^  .-^  ' 

demands  are  met.  Ultimately,  .the  supply  process  may  prqvide  the  feasis  . 
fdt  proj§dtions  from  which  future  labor  jrequirements  can  be  estimated. 


"  V  ^       Ther  Food* Supply  System  of  tke  United  'States 

Introduction,    .     4"  * 
»  Xhe  assdgniQen,t .of  dollar  'values  ^to  the  ind^idua^J.  stages  in  the  *  ^ 

formulation  of  a  food  supply,  allows  one. to  determine  the. effect  of 

•  • : 

consumer  demand  i6or  food  products  on  the  vMue  of  ^supply  in  past  periods, 
With  this  supply vrespolise'^nfoYmation,  one  can#project  supply  values 

based  on  estimates  of  , the  fu£i>re  consumer  demand  for  fo5d  pi^aducts*. 

.    «  ,  *   *  •  '  *  '  •  •  . 

•  By  assigning  labo^'.s  contribution -to  the  dollar  value  in  each  successive 

-  ^    ^  •     • .    •  •  /   '\'    ~      '  . 

stage  of  the  supply  flow  in  p^*st  periods^  it  is '^possible,. to  project;  the^ 

labor  participation  orequjrements  for  the  fulfillment  of  projected 

future  food  prodftct  suppl'y  needs.  '  This  section  i«  co^tifj^ied  'to*  an  exam- 

ination^  of  supply  values,  a^d  their  porjres ponding  labor  corftributions 

'      *  •  •      '       I        >n         \  ,     •  . 

for  the  pei:iod  1965 'and ^9 §9*/  '      ^       *     ,  '  ^  . 

t  •     ^  *  .      *  i  ^  • 

Flow  of  Food  Products 

—  — —     ^  '  v 

*    The from- to"  flow*  of  food  begfins  at  fapns  anii  f  isheries  ,an^  moves  . 

• 

-through  differing  .levels*  of  traAsfbrmation  (alt^erative^pro^duction) ;  and 
distribution  (cammgclity  mar k^ets^r-^istribu tors  and  iftiddlepen,  manufacturer 
and^alesmen) ;  through  consumer  outlets  (retail  fooa  store«,  public 
^^opd  ^ervlice  establishments^, 'liquar-^^res ,  institutional  f.Ood  services^, 
state  and  federal  institutions)  filially  tp^  the  con^uiiiei:.  *  ^e  flow^of 
'^fpo'd  may/be  characterized  as,  a  movem:^nt  of  dollar  valxfes*    It  is  de-'  *  ^ 
pic  ted  in  fable  I.    '  ^ 

.food  flows  frgin^arms  ahd  fisheries  fowSrd  ix$  ultima^te  cansump- 


/ 
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tion,  various  things  axe  , done  to  it  fhal:  require  the  experi^iture  of, 
Economic  resources  .(land,  lab'or,  and  .capitalj^)    Tfie  resources  spent 
change  the  character  of  the  food:    packing >  canning,  preserving,  <?ook- 
ing,  a^nd  transportation  from  one, part,  of  the  country  to*aAothef.  The 


economist  thinks* of  these  resource  expenditures  as  adding  to  the  value 
of  the  food.    Thus  he-speaks  of  '*^^lue  added'*  in  various  parts'  of  the 
economise  system.    Value  added  can'' be  measured  in  dollars  or  in  units  of 
resources  •         '  -  '  , 


i 


*    Cabor  ii\  the  gupply  Process 

The  retail  value  .of  f  dod  and  beverage?  cons 

*      •  •  <^ 

'   year        the  sum  of  the*  values  added  at  ea 

particular 'concern  to  our  study* iso the  va 

the  total  value  addftd,  we  can 

<  stage  of  the  flow •/ Our •  exai!iina 
•  /  • 

tion  jDf  *  ipnsupep^sory  and*  prod 
•  I, 

hours,  aggregate  remtineration^ 
♦  I  •/ ^  '^-^  *• 

provide  an ^verview  6f^tKe  quant 

various  ^tagesU)fx  the  flqw^.  (They 


Consumer  Outlets 


♦  1 


The  supply  stage,  designated 


transf  ey  poij  pi 
the  overlap  of  **hea. 
food  -stores  and  ^the 
taBlishmen^'Sj  the^^xist 


onspmer  outFets,""  (dr/awn.from  Tables" 
t  of  food  from  industry  to  the^  <con- 
produdt§  available 


ion- of  public  fopd 
some  f.^md4mentalc»dtfi^erences  betwieen 
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'   *  the  two  primary  types  of  consumer  outlets.    Retail  food  store  purchases  - 
generally  require  additional  preparation,  while/public  food  sejvipe 
estab]/Lshments  (^s  well  as  institutional  food  service  estabtishments)  *  ' 
sell  OT  distribute    fully  prepared  food.    The  added  dimension  of  public 
and  institutional  food  service  establishments  is  one  of  replacing  home 
self-preparation  by  away-f roia-home,  labor-employed  preparation.    The  ^ 
obvious  Bffect  on  retail  food  stores  and  public  food  seryige  establish-  - 

ments  of  a  l^rge  shift  in  demand  from  one  to  the  other  does  not  imply 

.  ^         .  '  ■<  ,  * 

a  concurrent  alteration  in  th^  previous  t,supply*  S-tages^  since  the  composi- 

'  '  '«  '  , 

tion  of 'inpu't  valuee  fj(?r  the -two  outlets  may"  be  closely  parallel*  The 
'     effects  on^ previous  stages  of  supply  erf  demand  shifts  among  die  varying 

consumer  outlets  depend  lar^gely^on  the  destination  in  terms  of  the  kind  * 

.    '         •  '      •  "  . '  ^1 

of  business  within  the  broad  subsets  of  consumer  outlets.      Ifc,  for  _ 

example,  .a  50-^perceht  shift  in  demand  from  "in  hom^"  to  "away  from  home"  ^ 

\    J-         ^  .        '      -  .  ' 

foM  consumption  ofccurred ,  aji  increased  n6ed'f.or,  .restaurant  labor  and** 

a  decreased/need 'for  retail  focJd  store  labor  would*  result*    But  the 

'  '  _  ' 

previous  supply  stages,  would  *be  either  .undisturbed  ^ 'affected\only 
indirectly  by  trVie  shift.    If,  .howeVer,  it  wer  e ,  dgJ^i^±fi§d  that /rest- 


-    aurants.  received  food  products  compr.isi^ig  a.  15  ^-percen^  higher  proportion^ 
i  of/processed^  f Qods  than'its  counteijpart;  "in.  home"  or  retail  foo4  stores^ 
*    labor  demand  in  the  alterative' -^roduc^^JjOa  stage  of  supply  would  Increase 
by  7.5'.percent ,  ox^jroductivity  *orf '  the  existing  labor  would  iRcrfease  by'' 
/^.'tHe  coihparatble  4^ount*       -  .     \  :  ,         ^    .  ^  ^  -^-^ 


\,  1  fimith,  j.D,v'3i^d^cH.echter^.  M,G.  .  "the-  Flow:.of  Food^  Products,"  January, 'r:.,_   ,  ^  ^ 
'  '  1*?^7A,  pg»  6.    A  report  on 'woirlc  ±n  progress  for  thfe  Pood  Patterns^        ;  '    V  4 

^f^*      ^-i^Study'..-  .  :v  .  *     '  ,  :  ;  ■  :       '  /.J^  \^ 
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Static  Analysis  of  Food  Supply  and  Labor  Utilization:    1965  and  1969 
-        The  following  comparisons  of  supply  and  labor  values  for  the  years 
1965  and  1969,  are  static,*  Xhey^reflect  a  dynamic  process  at  merely  two 
-periods.    Furthermore,  , the  sho:;*t  span  of.  time,  the  limited  number  of 
observations,  and  errors  in  measurement  qualify  the  conclusions. 

Consumers/  food  expenditures  are 'most  heavily  concentrated  in 
consumer  food  outlets,  retail  food  stores,  and  public  food  service 
establishments.     In  1965  and  1969,  the  two  combined  accounte^^  for  89 
percent  and  83  percent,  respectively',  of  the  -total  value  of  food  and 
beverages  consumed  during  the  year,     Public  food  Service  establishments 
gained  1  percent  while  retail  food  stores  lost  6  percent  of  the  total 
value  of  food  and  beverages  consumed  between  1965  and  1969.  Comparing 
1969  with  1965,  one  sees  ^fnat  the^  liquor  stor?  percentage  of  the  whole 
for  each  year  r ema ined^ ^unchanged  at  6  p&cent*    The  institutional  sec- 
tor, including  private,  state  and  federal  institutions,  accounted  for 
5  percent  of  the  food  and  beverage  consumption  in  1965,  but  grew  to  11 
percent  in  1969 — a  6  percent  increase  in  four  years.     In  the  labor 
market  corresponding  to  consumer  outlets,  weekly  man  hours  in  the  re- 
tail food  stores'  lafes^r  market  increased  by  8  percent,  while  weekly 
man  hours  in  the  public  food  service  labor  market  increased  by  9  percent 
in  1969  relative  to  1965.    The  greater  weekly  man  hours  in  public  food 
services  compared  to  retail  food  stores  reflects  the  larger  rate  of 
increase  in  public  food  service  sales  relative  to  retail  food  stores 
assuming  eqtial  price  increase  rates  in  each  sector.    A  comparative 


2 

This  analysis  is  b^sed  on  Tables  ^V. 
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analysis  of  1965  and.  19 69'. reveals  that  the  product  dissemination  stage 
of  food  supply  underwent  substantial  structural  change.    In  1965,  dis- 
tributors and  middlemen  account  for  73  percent  of  the  distribution  of 
of  shipments  leaving  the  alterative  production  stage  of  supply,  while 
in  1969  they  accounted  for  68  percent,  a  fall  of  5  percent.  Manufac- 
ture  salemen  and  consumer  outlets-'  forward  vertical  integration  gained 
8  percent  in  1969  compared  with  1965,  acco\inting  for  29  percent  of  the 
total  value  of  shipments  leaving  alterative  production.    The  alterative 
production  stage  of  supply  gained  in  dominance:     its  value  added  accounted 
for  34  percent  of  the  total  retail  value  of  food  in  1969  compared  to 
25'percent  JLn  1965.    Within  this  stage,  the  relative  value  of  individual 
industries,  except  meat  products  which  increased  2  percent,  remained 
unchanged  from  1965    to  1969.    The  commodity  market  stage  of  supply, 
which  may  include  elements  of  ini^tial  source  of  supply  from  under- 
specif ication  ,  lost  a  value-added-as-a-percentage-of-output  of  13 
percent  between  1965  and  1969.    Finally,  the  initial  sources-of -supply 
stage  remained  comparatively  constant  as  a  percentage  of  the  total 
retail  value  of  food  and  beverages  in  1965  and  1969.     Farms  accounted 
for  44  percent  of  the  total  retail  value  of  food  and  beverages  in  1965 
and  42  percent  in  1969.    The  percentage  divergence  is  accounted  for  by 
a  negative  1  percent  export    deficit  in  1965,  and  a  positive  1  percent 
import  surplus  of  1  percent  in  1969.    The  fishery  segment  of  the  initial 
source  of  supply  stage  remained  constant,  accounting  for  1  percent  of 
the  total  retail  value  of  food  and  beverage  consumption  in  the  United 
States  for  the  years  1965  and  1969. 
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This  report  has  presented  an  exainination  of  the  food  supply  system 
ove^'  the  four-year  period,  1965-69.    Although  some  detail  presented  at 
ea^h  point  In  the  supply  system  both  in  terms  of  food  values  and  labor's 
Contribution  to  those  values,  the  principal  purpose  was  to  demonstrate 
/changes  in  those  values  in  the  period  chosen.    Wile  this  "time-series 

method '\provides  a  useful  basis  for  extrapolating  ^^into  the  future,  it 

c 

is  also  useful  to  examine  the  food  supply  system^  Iri,  detail  at  a  single 

.^,=:-.^-^oint  in,;&Lme.    This  "cross  sectional  approach"  qualifies  the  time- 

/       ■  \ 
series  projection  by^posing  the  sprecific  characteVistics  of  the  food 

supply  system  that  may  not  be  amenable  to  linear  inteiipolation.  (Because 

a  child  grows  to  be  five  feet  tall  by  his  twelfth  birthday  does  not 

mean  th^t  he  wi;i  be  ten  feet  tall  when  he's  24.)    The>^llowing  section 

presents  a  detailed  cross-sectional  view  of  the  food  su)>pVLy  system  at 

a  sin;^le  point  in  time.'* 


The  Flow  of  Food  Products 

Introduction 

The  j^ood  industry  of  the  United  States  may  be  viewed  as  a  flow  of 
ods  fr  om  their  initial  sources  of  supply  through  differing  levels  of 
alternative  production  and  service  to  final  consumer  consumption*  Food 
products  may  be  consumed  in  one  of  two  sectors,  in  the  home  or  away 
from  home.     In  either  case  the  food  products  are  fully  processed  when 
finally  eaten.     The  relative  question  is,  therefore,  what  is  the  compara- 
tive  added  values  of  food  products  received  by  h«?mes  and  away  from  home 
food  services  to  final  ^consumption  of  prepared  foods.     By  ascertaining 
the  composition  of  food  products  received  by  both  sectors  in  terms  of 
relative  levels  of  alternative  production  or  processing,  one  can  deter- 
mine the  measurable  effects  of  demand  shifts  from  one  sec^r  to  another 
on  the  composition  of  the' food'' indus^try  labor  force.     If,  for  example, 
away  from  home  eating  places  received  food  products  comprising  a  15- 
percent  higher  proportion  of  fresh  foods  than  its  counterpart -home  eat- 
ing, a  10~{)ercent  shift  in  demand  from  in-home  to  away-f rom-home  con- 
summation would  result  in  a  1.5  percent  shift  in  food  industry  labor 
force  from  specific  processing  industry  to  restaurant  preparation  or 
processing  of  food  products.^    Functioriable  to  the  nature  of  consumption 
demand,  shifts,  any  one  or  all  of  the  sectors  may  be  measureably  affected. 

^This  statement  is  very  simplified.     It  assumes  an  initial  size  equality 
of  the  two  sectors,  an  equality  in  the  nature  of  the  demand  shifts, 
and  an  equality  in  the  structure  of  and  labor  mobility  in  the  food 
industy . 
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Resultdnt  demand  shifts  may  additionally  alter  the/ number  and  nature  of 
""the  labor  force  required  to  supply  the  consumer-demanded  or  establish- 
ment—required food  composition. 

The  objective  of  this  report  is  to  provide  an  overview'  of  the  market 

2 

for«  food  consumed  away  from  home.      Part  I  of  this  report  consists  of  a 

3  '  * 

summary  analysis  of  Phase  II    of  a  two-part  study  of  the  market  for  food 

served  away  from  home -conducted  as  a  joint  effort  by  the  U.  S.  Depart- 

ment  of  Agriculture  and  the  food  industry.      An  additional  summary 

analysis  based  on  a  tabulation  of  data^  projecting  the  value  of  food 

and  nonalcoholic  beverages  received  by  away  from  home  eating  places  in 

1969  is  present'^^ds^ag^art  II.    These  computations  provide  a  breakdown 

of  food  groups  into  processed  and  unprocessed  categories  by  kind  of 

business.    Part  II  provides  a  preliminary  second  step  tq^/ards  unveiling 

the  composition  of  the  market  for  food  served  away  frpm  home  by  further 

defining  the  diversification  in  the  components  of  jrfie  away-f rom-home 

food  market.    This  is'a  step'- toward  *  the  final  .e^cplication  of  the  food 

market,  necessary  in  measuring  the  manifested  effects  on  labor  composition 

in  the  food  industry  resulting  from  changes  in  the  food  market. 


2 

Aggregate  data  is  used  in  this  report. 

3 

Van  Dress,  Michael  G.    The  Food  Service  Industry:     Type>  Quantity  and 
Value  of  Foods  Used,  1969.    U.  S.  Dept.  of  Agr.,  Stat.  Bui.  476, 
Nov.  1971. 

4 

Ibid.    Van  Dress,  Michael  G. ,  and  William  H.  Freund.    The  Food. Service 
Industry^    Its  Structure  and  Characteristics,  1966.    U.  S.  Dept.  of 
Agr.,  Stat.  Bui.  416,  Feb.  1968. 

\an  Dress,  Michael  G.  The  Market  for  Food  Consumed  Away  frota  Home: 
Doj^lar  Value  Statistics,  1969.  U.  S.  Dept.  of  Agr.,  Stat.  Bui. 
,A91,  Sept.  1972. 
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A  short,  separate  bibliography  accompanies  this  section  of  the 
report.  >  — 

Part  I:    A  Summary  of  a  Study  on  the  Market  for  Food  Served  Away  From 
Home^ 

Introduction,    The  objective  of  the, study  was  to  determine  the  type, 
quantity,  and  value  of- foods  used  by  food  service  operators  so  as  to 
provide  better  understanding  of  food  demands  and  needs  of  this  market 
on  a  commodity  basis.    Estimates  presented  show  the  quantity  and  value 
of  individual  foods  and  food  groups  r^ceiv^d  by  food  service  operators 
in  1969. 

Scope  of  the  study.  All  outlets  offering  meals,  snacks,  or  bever- 
ages for  on-premise  or  immediate  consumption  were  sampled,  except  those 
that  operated'>in  conjunction  with  elementary  and  secondary  schools,  the 
military  servicesy  federal  hospitals,  federal  and  state  correctional 
institutions,  in-transit  feeding  operations,  and  boarding  houses*  Food 
retail  value  of  the  food  businesses  sampled  amounted  to  about  $7.2 
billion  or  wholesale  $3.6  billion  in  1969. 

Magnitude  of'  food  service  industry.    The  food  service  industry" 

♦ 

consists  of  in  extress  of  500,000  mass  feeding  operations.    Retail  value 
of  food  and  nonalcoholic  beverages  comprising  the  market  ok  food  served 
awsy  from  home  was  estimated  at  $35  billion  in  1969,  'up^rpm  $28  billion 
during  1966.    ^^olesale  value  for  these  items  was  about  $16  billion. 


ERIC 


6  '  ^ 

This  Summary  is  based  on  U.  S.  Department  of  Agriculture  Statistical 
'  Bulletin  //476,  Nov.  1971., 
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In  1969  ,  the  combined  .total  of  personal  and  nonpersonal  expenditures 
_lor  food  plus  the  retail  value  of  f  ood- donated^^-to-sch'ools  and  needy  — - 


persons  by  government  agencies  amounted  to  about'  $115  billion.  The 
value  of  food  moving  through  |ood  sjervice  outlets  accounted  for  $27.3 
billion  or  23.74  percent  of  the  total  retail  value  of  food  in  1969.  ^ 

Major  food  groups  and  analysis.    The  composition  of  the  food  service 
industry's  variety  or  mix  of  goods  has  been  assigned  to  one  of  sixteen 
major  homogeneous  food  groups.*   These  are  dairy  products  and  ices;  fats 
and  oils;  flour  and  cereal  products;  bafeery  products;  beef;  other  red 
meats;  ^g^try  and  egg^;  fish  and  shellfish;  sugar  and  sweets;  vegetables 
fruits;  juices,  ades,  and  drinks;  beverages ;• soups ,  sauces,  and  gravie^i 
prepared  food  and  mixtures;  arid  nuts\  condiments,  and  leavenings.  De- 
spite  the  number  of  items  in  a  group,  a  lov  number  of  products  together 
account  for  50  peWent  or  more  of  the  total  quantity  or  dollar  value  of 
a  group.     In  six  of  , the  sixteen  major  food  groups,  as  few  as  two  individu- 
al food  items  accounted  for  50  percent  or  0ire  of  quantity  and  dollar 
value;  a  total  of  nine  groups  were  represented  by  three       fewer  items; 
and  in  all  but  one  major  food  group,  at  least  50  percent  of  the  quantity 
'and  dollar  value  was  exfplained  by  fewer  than  six  products.    Of  food 
products  received,  23  each  accounted  for  4D0  million  pounds  or  more 
and  represented  over  one-half  the  estimated  37.2  billion  pounds  received 
by  food  service  outlets  in  1969.    Twenty-four  ^.tems  each  had  a  purchase 
value  of  more  than  $100  million  and  a  combined  total  of  $6.6  billion, 
or  about  55  percent  of  total  value  of  all  purchases. 

Kind  of  business  and  analysis.    The  kinds  of  businesses  in  the  food 
service  industry  may  be  classified  into  two  basic  sectors,  public  and 
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institutional.    Establishments  in  the  public  sector  exist;  primarily  to 
sell  a  product  or  service,  for  profit.    Eo.QcLs-ervice  in  thejyihl-ie  sector 
may  be  provided  as  a  subordinate  department  or  facility,  ^r  as  the  major 
kind  of  business,  one  that  derives  the  most  revenue  from  food  service 
activity.    Public  eating  establishments  include  separate  eating  places; 
separate  drinking  places;  drug  or  proprietary  stores ;  retail  stores; 
hotels,  motels  or  tourist  courts;  recreation  or  amusement  places;  civic, 
social,  or  fraternal  associations;  factories,  plants,  or  mills;  and 
other  public  eating  places.'^    In  the  inffJtitutionai  Sector,  the  primary 
purpose  of  food  service  activity  is  viewed  as  tendering  a  service  rather 
than  a  profit,  although  some  may  generate  a  profit.    Food  service  in 
institutipns  is  usually  supportive.     Institution^  with  food  service 
include  hospitals;  sanatoria,  convalescent,  or. rest  homes;  homes  for 
children,  handicapped,  or  mentally  ill;  colleges,  universities,  profes- 
sional,  or  normal  schools;  and  other, institutions .  • 

In  1969,  establishments  in  the  public  sectoi?  accounted  for  82 
^percent  of  the  37.242  billion  pounds  of  food  and  nonalcoholic  beverages 
received  by  the  businesses  surveyed,  while  the.  institutional  sector 
accounted  for  18  percent. 

Size  of  operation.    The  increasing  prominence  of  the"  food  service 
industry  in  food  marketing  has  been  accompanied  by^an  increase  i?i  the 
importance  of  larger  outlets.    Almost  half  the  quantity  of  all  foods 
received  in  1969  was  reported  by  establishments  with  gross  food  sales 
of  $100,000  or  more  yearly.  ,  The  relationship  between  food  costs  and 

'^Such  businesses  as  fraternal  associations  and  publicly  owned  nursing 
Homes  could  be  classified  in  either  sectbr. 
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use  of  specific  food  items  became  apparent  when  establishments  were 
- c1  aR^^Jip^Jr^ irZ^t  operation.    For  example,  in  OBtabUshments  with 
isfx^o^^les  under  $20Li0Q0-5- Jbeef  represented  less  than  16  percent 
of  the  estimated  v^arlue  of  all  foods  received  in  19*69;  while  for  ou.tlets  ^ 
with  sales^^'"^$300,000  and  over,  beef  represented  nearly  26  percent  of 
the  value  of  all  foods  received. 

Primary  sources  of'^supply.     Institutional  middlemen  offering  two 
or  more  pr^xkrt't  lines  are  the  major  suppliers  of  the  food  service- 
ijidtistry  and  handled Jabout  52*  percent  of  the  value  of  selected  food 
transactions  dLnvolving  primary  sources  of  supply  in  1969.  Single-line 
institutional  mi^l^emen  supplied  17  perp^nt  of  the  value,  while 
mul^tfple-line  foddstore  middl^ejv provided  11  percent  of  the  85.38  per- 
"cent  of  the  market  accoi^vted  for  by  all  types  of  middlemen,  considering 
only  primary  sources  o.f  supply.    Retail  foodstores,  and 'parent  enterprises 
and  commissaries,  each  accounted  for  almost  6  percent  of  the  dollar 
value  of  transactions  in  1969. 


Part ^11;  The  Value  of  Food  and  Nonalcoholic  Beverages  in  Eating  Places 
in'a969^  .  . 


Introduction.    The  objective  of  this  separate  calculation  op  pro- 
cessed  and  unj)rocessed  foods  within  each  food  group    by  each  kind  of 
business  is  to^ derive  a. better  understanding  of  the  composition  of  the 
^alue  of  foods  an4  nonalcoholic  beverages  received  by  away-from-home  ' 


8 

Based ,.nj^  ,IL  S.  Dept.  of  Agr.,  Stat.  Bui.  ;,49i,'  Sept.  1972.  ^  ' 

Food ^groups  as  defined  in  Part  I  of  "This  report  were  expanded  by  2  -  - 
,    ^  groups . "  .  ■    ^  ^ 


eating  establishments  for  sale  to  consumers.    Effects  on  the  food 
industry  frdm  changes  in  the  food  market  can  thereby  be  more  accurately 
examined.  ^ 


Procedure.    The  tabulatipn^x)f"  data  show;l^g  the  value  of  food  and 
nonalcoholic  beverages  receive.d  by  away-f rom-home  eating  places^^  pro- 
,vided  the  basic  information  from  which  the  calculations  iri  Part  II  were 
derived.    The  study  includes  14  kinds  of  public  and  institutional  food 
service  establishments,  each  containing  18  separate  product  groups 
divided  into  processed  food  and., unprocessed  food  values.    The  division 
between  the  processed  and  unprocessed  fcjod  category  was  determined 
separately  for' each  food-group  allowing  f or^  mi-filmum  ^^^^  technolog 
in  each  product  area.    The  division  was  designed  to  show  aggregate  dif- 
ferences  between  food  service  establishments,  as  well  as  differences 
among  individual  food  product  compositions  of  the  same  product  group 
within  the  several  food  service  establishments.    The  processed/unpro- 
cessed  categories  delineate  a  relative  level  of  processing  within  each 
food  group  and  do  not  denote  an  absolute  level  of  processing  or  cutoff 
along  the  sequential  path  of  food  product  alteration.    Fresh  fluid  ^ 
milk,  for  example,  was  designated  unprocessed  since .pas turizat ion  and 
homogenization  was  considered  to  ref)resent  a  relatively  minimal  level 
of  ^ji^^essing  relative  to  its  counterparts  within  the  dairy  products 
and.  ices  product  group.  ^  A    -  • 

Results .    Operator^  of  food  service  establishments  represented  in,^ 
"^the  survey  purchased  food  and  non^icohoirtc^beverages  ^;lalued  at  $1?.196 

S.  Dept.  af  Agr.,  Stat.  Bui .  ^491, 'Sept.  1972. 


billion  in  1969.    The  equivalent  is  more  than  37  billion  pounds  of  food 
with -a  retail  value  of  $27.3  billion.    Of  the  purchased  value  of  $12,196 
billion^  $8,H5  Mllien  or  66.54^erp^nt  was  accounted  for  by  unprocess^ed- 
f oods  and  $4,081  billion  or  33.46  percent  was  accounted  for  by  processed 
foods-    Comparing  the  percentage  of *.pxacessed  to  unprocessed  foods  be^ 
tween  total  public  and  total  institutional  food  service_establishments-,  ' 
the,  percentages^  are  49.22  percent  and  56.46  percent  for  public  and^ 
institutional  establishments  respectively.    The  outcome  for  separately 
compared  kinds  of  establishments  is  quite  different.    For  drug  or 
proprietary  stores  the  percentage  of  processed'  to  unprocessed  foods  is 
82.73  percent  while^or  hotels,  motels,  or  tourist  courts  the  percentage 
is  only  36,66  per/cent  and  for  hopsitals  the  percentage  of  processed  to 
unprocessed  foods  is  50.83  percent*    Within  the  same  product  group  there 
is  wide  variation  in  the  percentage  of  processed  to  unprocessed  products 
among  individual  kinds  of  establishments.    For  separate  eating  places  the 
percentage  for  dairy  pfoducts  and  ices  is  25.21  percent  while^hejijer-^^iu:- 
age  for  hospitals  is  10.12  percent  and  for  colleges,  uniy^sities,  pro- 
fessional,  or  normal  schools  the  percentage  of  processed  to  unprocessed 
products  in  the  dairy  products  and  ices  product  group  is  58.14  percent. 

Conclusion.    The  aggregation  problem  encountered  in  dealing  with 
the  total  value  figure  of  $12,196  billion  representing  all  food^n^ 
nonalcoholic  beverages  ^purchased  by  operators  of  food  service  establish- 
ments  is  eased  by  a  division  by  processed  and  unprocessed  valuations. 
-These  valuations  must  clearly  be  divested  by  an  additional  division  of 
product  groups  and  kinds  of  businesses,  only' after  which  is  it  potentially 
possible  to  examine  the  effects  of  food  market  alterations  on  the  coijiposi- 
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tion  of  the  food  industry. 


With  the  inclusioi^pl  this  cross-sectional  analysis,  we  have  laid 
the  groundwork  for  projection  by  interpolation.     Now  we  proceed  to 
examine  other  types  of  projection  techniques.    The  following  ^^jction 
presents  a  Bureau  of  Labor  Statistics  employment'  model  which  projects 
gross  national  product  (the  aggregate  of  the  nation's  output)  into  the 
/  future  and  th^rT distributes  it  into  its  component  parts,  including  the 
part  of  particular  interest  to  this  study — food  consumption. 
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Appendix 

Table  I      ^69^upply  iialues         billions  of  dollar^) 
Table  II  [  3^9^  Supply  Values  (in  billions  6f  dollars) 
Table  III    1969  La^^Pi5^tatistics 
Table  IV     1965  LaBqr  Statistics 


TABLE  I 
1969  SUPPLY  VALUES  (in  billi 


i.r,itial  Sources 
of  Supply 


Coracxiity 
Markets 


51.8 


*Tl3herics 


.6  , 


.Intoorts(-)  Exports 
.8 


Cosisiodity 
Markets 


5fie  footnotcr  at^  of  tables  ♦ 
Numbers  mny  not  total  due  to  rounding* 


Alterative  Production 

(processing) 

5 

20.8  Meat  Pr^icts. 

25.9 

1.2  Dairy  Prdcts. 

13.4 

6.6  Canned,  Cured  &  Frozen  Foods 

10.7 

/•I  i^rainzixxi  rrocts*  / 

10. A 

3.2  Bakery  Prdcts. 

7.0 

1.8  Sugar 

2.5 

1*7  Confectionary  Prdcts. 

3.1 

5*4  Beveraees  (alcoholic  &  non-alcoholic) 

11.1 

7.0  Miscellaneous  Prdcts. 

10.5 

2*8  Tobacco  Manufacturers 

5.2 

99.7  .1  68.3 


29.2 
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TABLE  I  *  - 

19  SUPPLY  VALUES  (in  blUions  of  ddllars) 

\. 

 ^  Product 

Dissemination 


Consuracr 
Outlets 


25.9 


13.4 


10,7 


10.4 


7.0 


2.5 


3.1 


11.1 


99.7  .1  68.5 


Distributors 
&  Middlemen 


78.9 


29.2 


Manufacturers*  Salesmen, 
Consuacr  Outlets  Forward 
Vertical  Integration 


18 


60.3  Retail  Food  Stores 


'75.9 


12 


10.3  Public  Food-S&rvlce  Establighneiit  ^^23,? 


19 


14 


5«9  LlQuor  Stores 


^♦5  Institutional  Food  Service 


3.6  State  &  Federal  Ingtitutioi^s 


11  -  Al 


13 


15 


A. 2 


7.2 


IT 

I 

i 


1. 


120»5  ,  20i22.5 


5.2 


17 


2.0 


y-p£ssing  CoRSuser  Oudecs! 


ERIC 


( 


Initial  Sources 
of  Suptly. 


Comodity  ^ 
Markets 


Alterative  Production 
(processing) 


TABLE  II 

1965  SUPPLY  VALUES  (in  billions  of  i 


1. 


Farr.s 


A3. 5 


2 


Fisheries 


Inpcrcs(-) Exports 


42.8 


Coanodity 
Markets 


12^ 


55£  footnotes  at  end  of  tables, 
Noabers  cay  not  total  dut  to  rounding* 


15.6   Meat  Prdcts. 


8.3   Dairy  Prdcts. 


5,1   Canned,  Cured  &  Frozen  Foods 


6.0   Grainnill  Prdcts. 


2.8   Bakery  Prdcts. 


X.4  Sugar 


1.2   Confectionary  Prdcts! 


Miscellaneous  Pi^dctsT 


2.9   Tobacco  Manufacturers 


18.6 


11.6 


8.2 


8.A 


2.3 


3.6   Beverages  (alcoholic  &  non-alcoholic)  7.7 


A. 7 


78.6 


57.7 


Di 


"16.5 


Ma 
Co 
/a 


1? 
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TABLE  II 

ypPLY  VALUES  (in  billions  of  dollars) 


Product 
Dissemination 


Consumer 
Outlets- 


18*6 


U.6 


8.2 


8. A 


5.9 


2*1 


2.3 


7.7 


9.2 


4,7 


78.6 


57.7 


Distributors 
&  Middleaen 


'65.7 


Manufacturers  Salesnen> 
Consumer  Outlets  Forward 
Vertical  Integration 


18 


53.1  Retail  Food  Stores 


'66.8 


8.5  Public  Food-Service  Establlshaent  ^^21.4 


19 


14 


16 


5.0  LiQuor  Stores 


Institutioirnl  Fo.^d  Service 


State  &  Federal  Institutions 


o 


17 


4.5 


By-passing  Consuaer  Outlets 


6.3 


13 
15 


94 


ERLC 


r  ~ 


Initial  Sources 

of  Supply 


^  Conanodity  _ 
Markets 


TABLE  III 
1969  LABOR  STATISTIC 


Alterative  Production 
(processing) 


Aggregate 

i}  Prod,  workers  -  1.1 
0  Man  hours  -  2263.1 


Total  wages  -  $6773.0 
Ave.  Hr.  Wage  -  $3.00 


0  hired  fans  labor 
1.2  million 

Total  wages  paid  to 
r.lred  fan:  ^  labor 
CO.:  Dllllon  , 

V.-ige  rates  per  day 
w/board-$10.10 
w/o  board-$10.90 

} 

'Ff  shories 


"  6  fljherran  enployed 
.1  million 


Imports (-) Exports 


Connodlty 
I  Markets 


footnotes  at  end  of  tables. 
Nunbert  taay  not  total  due  to  rounding. 


Meat  Prdcts. 

Workers  -  .3 
Hrs.  -  510.2 
Dairy  Prdcts. 


Wages  -  $1,609.0 
Ave.  Hr.  Wage  -  $3.20 


Wages  -  $537.8 
Ave.  Hr.  Wage  - 


Wages  - 
Ave.  Hr 


Wages  - 
Ave.  Hr 


$988.7 
Wage  - 


$3.20 


$3.00 


Workers  -  .1        ^Jages  -  $620.9 
^     Hrs.  -  205.1        Ave.  Hr.  Wage  -  $3.00 
Canned,  Cured  &  Frozen  Foods 

Workers  -  .2       Wages  -  $1,098.4 
Hrs.  -  442.3       Ave.  Hr.  Wage  -  $2.50 
^  Gralnr.lll  Prdcts. 

Workers  -  .1 

Hrs.  -  168.2 
Bakery  Prdcts. 

Workers  -  .2 
\  Hrs.  -  324.5 
Su?^ar 

Workers  -  .0 

Hrs.  -  53.6 
Confectionary  Prdcts. 

Workers  -  .1       Wages  -  $351.3 

Hrsl  -  133.9       Ave.  Hr.  Wage  -  $2.60 

Bevcrr.ttes  (alcoholic  &  non-alcoholic) 
VJorHers  -  .1  .     Wages  -  $821.2 
Hrs.  -  230-.7       Ave.  Hr.  Wage  -  $3.60 

Mlsceiraneous  Prdcts. 

Workers  -  .1       Vages  -  $566.7  ' 
Hrs.  -  194.6  >^  Ave.  Hr.  Wage  -  $2.90 

Tobacco  Manuf  2scturers 


$178.5 

,  Wage  -  $3.30 


Workers 
Hrc.  -  U7.1 


VJages  -  $327.8 

Ave.  Hr.  Wage  -  $2.80 


1 


^}  of 
ea 

Ave. 

Ave. 

Est  la 
wa 


r33 

SI 


TABLE  III 
1969  LABOR  STATISTICS 


Product 
Dissemination 


Consuner 
Outlets 


♦  20 


,00 


,50 


.20 


.00 


.30 


.60 


.60 


.90 


.80 


I  Distributprs 
\  &  Middlenen 


9  of  nonsupervisory 

employees  -  ,5  million 

Aye.  weekly  hours     -  40,4  hrs, 

Ave.  hourly  earnings-  $3.00 

Estimated  total 
wages  paid  - 


$2,883.3  million 


Manufacturers*  Salesmen, 
Consumer  Outlets  Forward 
Vertical  Integration 


Retail  Food  Storo3 

I?  of  nonsupervisory  er?loyee«  -  1,6  million 

Ave.  Weekly  hourr.  -  32.5 

Ave.  hourly  earnings  -  $2.71 

Estimated  total  vages  paid- $6904 .6mill^.cn 

Sublic  Food-Service  Kstablishnent 

of  nonsupervicory  cjaployecs  -  2.3  million 
Ave.  weekly  houii?  -  31  •9 
Ave  hourly  carntngc  -  $1,73 
Estimated  total  wages  pai4- $6243.6 million 


Liquor  Stores 

p  o-  employees  -  ,1  million 


8 

^ .    Institutional  Food  Se^'tce 


"State  &  Federal  Tnstitutions 


By-passing  Cpnsumer  Outlets 
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TABLE  IV 
1965  LABOR  STATISTICS 


Initial  Sources 
of  Supply 


Conaodity _ 
Markets 


Alterative  Production 
(processing) 


Ag^repate 

Prod,  workers  -  1.1 
j?  Man  hours  -  221A.0 


Total  wages  -  $5429.2 
Ave.  Hr.  Wage  -  $2.50 


if  \  ired  farm  labor 
1.5  million 

Total  cages  paid  to 
hired  farm  labor 
$2.8  million 

Waj^c  rates  per  day 
v/board-$7,A0 
2/o  board-$7.60 

6  fishennan  employed 
.1  million 


Imports (-) Exports 


Commodity 
Markets 


f££  footnotes  At  end  of  tables  J' 
Numbers  cay  not  total  4ue  to^rounding. 


Meat  Prdcts. 

Workers  -  .2 

Hrs.  -  A74.5 
Dairjy  Prdcts. 

Worlccrs  -  .1 

Hrs.  -  238.6 
Canned,  Cured  &  Frozen  Foods 

Workers  -  .2       Wages  -  $80A 

Hrs.  -  A09.0 
Grainn'lll  Prdcts 

Workers  -  .1 


Wages  -  $1275.1 
Ave.  Hr.  Wage  -  $2.70 

Wages  -  $579.7 
Ave.  Hr.  Wage  -  $2iA0 


Ave.  Hr.  Wage  -  $2.00 


Wages  -  $A29.3 
Ave.  Hr.  Wage  -  $2.60 


Wages  -  $830.3 

Ave.  Hr.  Wage  $2.50 

Wages  -  $151.3 

Ave.  Hr.  Wage  -  $2,80 


Hrs.  -  16A.A 
Bakery  Prdcts. 

Workers  -  .2 
Hrs.  -  332.3 
Sugar 

VJorkers  -  .0 
Hrs.  -  5A.5 

Confectionary  Prdcts. 

Workers  -  .1       Wages  -  $269.8  ' 

Hrs.  -  127.5       Ave.  Hr.  Wage  -  $2*10 

BeveratTCS  (alcoholic  &  non-alcoholic)  , 
Workers  -  .1       Wages  -  $6AA.O 
Hrs.  -  219.8       Ave.  Hr'.  Wage  -  $2.90 

Miscellaneous  Prdcts. 

Workers  -  .1       Wages  -  $AA5.7 

Hrs.  -  193.6       Ave.  Hr .  Wage  -  $2.30 

.Tobacco  Manufacturers 

Workers  -  .1       Wages  -  $286.9 

Hrs.  -  125.7       Ave.  Hr.  Wage  -  $2.30 


J 


ERIC 


TABLE  IV 
1965  LABOR  STATISTICS 


^  Product 
Dissemination 


Consumer 
Outlets 


>.90 


J  Distributors 
}  &  Middlemen 


of  nonsupervlsory 
employees  -  .5  million 

Ave.  weekly  hours     -  41,1  hrs. 

Ave,  hourly  earnings-  $2,40 

Estimated  total 

wages  paid  -  $2183 • 4  million 


Manufacturers  Salesmen, 
Consumer  Outlets  Forward | — ' 
Vertical  Integration 


By-passing  Consumer  Oucleta 


''Retail  Food  Stores 

{}  of  nonsuperv'isory  employees  -1<4  million 

Ave,  weekly  hours  -  34,3 

Ave.  hourly  etrnlngs  -  $2,06 

Estimated  total  wages  paid- $4820.0 million 

Sub  11c  Food-Sc-rvice  Fstabllshment 

it  of  nonsupervl^ory  employees  -  1.9  million 

Ave,  weekly  I;curs  -  35.2 

Ave,  hourly  eatriings^-  $1,30 

Estimated  total  wages  paid- $4239.4 million 

\louor  Storeo 
0       employees  -  .1  njlllon 
Ins tltut lone  1  yood  Service 
Q*ot  er.ployees  .1  million 
State  &  Federal  Ingtltutlcns 
^  of  employees  -  ,0  million 


r 
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FootnQtes  for  Table  I  and  II 


1.     St^stjLcal  Abstracts  of  U>         1972,  pg,  596,  #987,  total  value  of 
farm  ^^put  ^ncli;iaing:    cash  receipts  from  farm  marketings  and 
CCC  loans,    farm  products  consCimed  directly  in  farm  households, 
change  in  farm  inventories,  and  gross  rental  value  on  farm 
houses  ($2>3  and  $2-8  billion  in  1965  and  1969  respectively). 

Statistical  Abstract  of  U.  S.,  1972,  pg,  638,  #1068,  Fisheries 

quantity  and  value  of  catch  by  states  in  regions — values  repre-' 
sent  the  value  of  fish  to  fishermen. 


Bus.  Stat.,  1971-,  pp.  112  and  117,  Foreign  Trade  of  the  U,  S,  Value 
of  import-s  and  exports.    Figures  include  food  and  live  animals, 
beverages  and  tobacco,^   (For  1969  statistic^)    Bus,  Stat, , 
1967,  pp,  112  and  117,  corresponding  to  the  previous  (for  1965^ 
statistic),  .  ' 

^he  value  added  in  commodity  markets  ^as  derived  by  subtacting  the 
total  value  of  the^-initial  sources  of  supply  from  fche  total 
input  value  of  .alterative  processing.    The  value  added  may  be 
"overstated  as  it  may  contain -the  values  of  initial^'^^sources  of 
* -supply  not  determined,  such  as  salt  mining  in  additiion  to 

commodities  bypassing  alterative  production  such  as  fresh  farm 
to  store  or  home  foods%  ' 


6, 


7, 


Annual  Survey  of  Manufacturers,  1969,  Table  I,  general  statistics 

for  industry  groups,     (For  1969  statistics).    Annual  Survey  of 
Manufacturers ,  1965,  Table  I,  general  statistics  for  industry 
groups,   (For/1965  statis£ics).    The  value  of  the  supply  inputs 
were  found  by  subtracting  the  value  added  by  manufacture  from 
the  value  of  shipments  which  accounts  for  the ^output  values, 

StatisticaL-Abstracts  of-  U/  S,  ,  1972,  pp,  750  &  7^51,  #'s  1247  &^  / 
1250.    Merchant  wholesalers — estimated  sales  by  kind  of  bilsi- 
ness  and  merchant  wholesaler's  operating  receipts  andy^ue 
added,  respectively,    Th^  input  figures  for  1969  q,vc^19(>5  were 
derived  as  follows,    Fdr  196§  the  percentage  vaHie  added  from 
1967  was  multipTied  against  the  1969  estima tea  sales  and  then 
subtracted  from  1969  estimated  scales.    For  1965,  the' percentage 
value  added  of  1963  &  1967  Were  averaged,  theti ^multiplied 
against  the '^19€5^ estimated  sales  and  then  subtracted  from  the  ^ 
1965  estliSated  sales,  ^ 

Statistical  Abstracts  of  U,  S,,  1972,  pg,  750,  #1247,    Merchant^  ' 


wholesalers  estimated  sales  by  kind  of  business  1960-19^Z,  The 


figures  used  in* Statistical  Abstracts  of  U,  S,  were  defived  ^ 
from  U:  S,  Bureau  of  the  Census,  l^fonthly  Wholesale  Trade  Report, 
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'8.    This  value  was  derived  by  subtracting  the  value  of  food  by  passing. 

cpnsumer  outlets  and  the  value  of  food  going 'into  distributors 
and  middlemen  from  the  value  of  oi^tput  from  alterative  pro-  . 
duction.  ' 

9.    U.  S.  Dept.  of  Coimnerce,  O.bIe.    Business  Statistics,    1971,  pg.59. 
'  U.  S.  Dept.  of  Commdrce,  O.B.E.    Business  Statistics.,  1967, 
pg.  57.    Domestic  trade — retail  trade — food  group  stores  (for 
1965  statistic) . 


10.    U.  S.  Dept.  of  Co^fimerce,  O.B.E.    Business  Statistics,  1971 
Domestic  trade — retail  trade — eating  a.nd  drinking  pla 


1969  statistic),    JJ,  S.  Dept.  of  Commerce,  O.B.E.    Bu^ iness 


pg.  59. 

:es  (for 


Statistics,  1967jt*pg^.  57.    Domestic  trade — retail  trade — eating 
and  drinking  places'(for  1965^ statistic) .    The  eating  and 
drinking  place  statistic  incld^es  restaurants  found  in  hotels, 
amusement  places,  drug  and  proprietary  stores  in  addition  to 
restaurants  found  at  other  such  places. 

11.  U.  S.  Dept..  of.  Commerce,  O.B.E.    Business  Statistics,    1971,  pg.  59,. 

Domestic  trade — retail  trade — liquor  stores  (for  1969  statistic. 
.    U.,  S.  Dept.  of  Commerce,  O.B.E.    Bus-iness  Statistics,-  1967, 
pg.  57.    Domestic  trade — retail  trade — liquor  stores  (for  1965' 
statistic) ... 

12.  U.  S.  Dept.  of  Agr.  Stat.  Bui.  //491,  Sept.  1972  (for  1969  statistic!). 

The  1965  input  value  was  derived  by  multiplying  the  percentage 
value ^of  the  1969  Input  of  the  1969  output  against  the  1965 
output.  * 

13.  U.  So  Dept.  of  Agr.  Stat.  -Bui.    //491,  Sept.  1972.    The  total  retail 

value  of  public  food  service  establishments  and  institutional 
food  service  was  given  as  $27.30  billion  in  1969.    The  retail 
,       value  of  institutional  food  sep/^ice  establishments  was  derived 

by/ making  , a  proportional  division  of  the  total  retail  value         ^  ' 
based  on  the  determined  proportion  of  wholesale  values  within 
thfe  study,     (For  1969  statistic,  no  statistic  available  for 

1965. y 

14.  '^U.  S.  Dept.  of  Agr.  Stat.  BuJ^//491,  Sept.  1972.    Total  input  food 

^     value  of  institution^  food  service  for  1969  indljudlng:  hos- 
pitals; sanatoria,  convalescent,  or  rest  homes,^  homes  for 
children,  the  aged,  handicapped  or  mentall)?/iJ.l;  colleges,  . 
univer-Sities  and  normal  schools,  and  otp,ev  institutions..  Figure 
esjeludes^^sXate.,  local,  and  federal  goyernment  institutions 
^    /(1^5'"statis tic  unavailable) .         ^  ^ 

15.  U.  S.  Dept.  of  Agr. ..Stat.  Bui.  //A?6f^ov.  1971*    Figure  includes 

military  service,  federal  hospitals ,  federal  and  state  cor- 
rectional ins  t  i  tut  ions^in- trans  it  feedin  operations  and  board-5 
J^ng  hOjuses.     (For  1^69  statistic,  1965  statistic  unavailable.) 
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,  Dept.  of  Agr/  Stat,  Bui,  //476.  Nov,  1971,     (Por  1969  statis- 
tic unavailable,) 

17,  The  value  of  food  by  .passing  consumer  outlets  was  derived  by  sub- 

^  tracting  the  to4^'  retail  value  of  consumer  outlets  from  the 
total  consuitier  expenditures  on  food  and  beverages, 

18,  National  Commission  on  Food  Marketing,  report;    Food  from  Farmer 

to  Consumer,  June  1966,     Estimated  the  gross  margin  includ- 
ing retailers  operating  expenses  and  profits  to  be  between 
19  and  22  percent  of  sales  depending  on  the  firm  and  the 
services  rendered.   The  statistic  was  derived  by  "multiplying 
the  average  margin  (20,5%)  against  the  retail  value  and  then 
*      subtracting  that  sum  from  the  retail  value, 

c 

19,  National  Commission  on  Food  Marketing,  report:     Food  from  Farmer 

to  Consumer,  June,  1966,     Ibid, ,  ^ 

20,  U,  S,  Dept,  of  Commerce,  0,B,E;    Business  Statistics,  1967  &  1971, 

pg,  1,    National  product^  personal  consumption  of  food  and 
beverages , 

NOTE:    The  combined  value  of  //7  and  //8  may  be  larger  than  the  combined 
value  of  //l/,  y/14,  //16,  #18,  and  //19  due  to  the  und6-rstated 
value  of  #14  and  #16  as  a  consequence  of  unavailable  information. 
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Footnotes  for  Table  III  .a 


U.  S.  Dept.  of  L.,  B.L.S.     Handbook  of  Labor  Stat:lstids.  Table 

45,  Farm  Employment  and  J^age  Rates .    U.  S.  l>eptl  of  Commerce 
Statistical  Abstracts  of  U.  S.,  1972 i  Jable  98?].    F^rm  In- 
come and  Expenses.  » 

U.  S.  Dept.  of  Commerce,  Statistical  Abstracts  of  U.  S.,  1972, 
Table  1062,  fisheries,  employment ,  fishing  craft,  and 
establishments . 

Annual  Survey  of  Manufacturers,  1969,' 19^65,  T^ble  I,  general 

statisticsiof  industry  groups.  Average  hourly  wage  was 
found  by  dividing  wages  by  the  number  of ^ man  hours  in  ea 
division. 


\ 


each 


\ 


U. 


S.  D^pt.  of  Labor,  B.L.S.    Bulletin  //1312-^.     Employment  and 
Earnings^,  United  States  1909-72,  ;(sic  504)\~groceries  and 
"Yelated'^products .    Estimated  total  wages  p^id  was  derived' 
by  multiplying  average  weekly  ho^urs^  against  fi£ty  weeks 
against  average  hourly ^arirings  times  the  number  of  hon- 
supetvisory ^niployeeJ^.    There  is  no  distinction  made  for  the 
tw)e  of^wb^lesaling  ^Involved  whether  it  be  independent 
tmolesalers  or  manufacturer  salesmen  or  consumer  outlets 
'^^^rward  vertical  integration. 

U.  S^  Dept.  of  Labor/,  B.L.S.    Bulletin  V/1312-^  Employment  and 
Earnings  United  States  1909-72 ,^'Sic54)  food  stores. 
E^timatD^d^total  wages  paid         derived  as  followsj^^^33ifirage 
rweekly  fir^,  X  50  weeks    X  average  hr.  earning  X-^'of  non- 


U.S 


supervisory-  employees 

Dept.  of  Labor,  B.L.S 
Earnings  United  State 
"  places.'  Estiiiiated 
\  average  weekly  hrs 
of '  nonsupervisory  emt 


""Bulletin  #12 


Employment  and 
eating  and  drinking 
was  derived  as  follows: 
%ge  hr .  earnings  X  # 


U.  S.  Dept.  of  LaW,"  B.L^S.    Bulletin  //1312-9.     Employment  and 
^    Earntogs  United  States  1909-72,  (§ic592)  ,  liq^or^tores, 
^      f iguis^  do  not  ^jnclude  average  weekly  \vc3^^.^i^r^  earning 

I/.  S.  Dept.  of  Labor,  B.l:S.^  Bulletin  //l^/l966,  hospitals.*  . 
Includes  labor  Involved  in  hospit^  f ood  service  (for  1965 
statistic).     Statistic  not  avaj^ble'  for  1969. 
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U,       Dept.  of  Labor,  B,L,S,    Bulletin  i?1553,  1966,  hospitals. 

Includes  labor .  involved  in  food  service  innate  and  local 
government  run  hospitals  (for  1965  statistic).  Statistic 
•  not  available  for  1969, 
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The  Bureau  of  Labor  Statistie^  (BLS)  Employment  Model  ^ 
Introduction 

To  provide  a  framiework  for  the  future  occupational  outlook  and 
thereby  to  direct  the  appropriate  manpower  allocatito,  the  Bureau  of 
Labor  Statistics  cc^ducts  a  coordinated  program  which  includes  dpt;?tiled 
projections  of  the  labor  force,  aggregate  and  industry  demand,  output, 
employment,  and  occupational  projections.  ^ 

A  sKort  bibliography  accompanies  this  section.  ^ 

Overview  of  the  BLS  Employment  Model 

The  construction  of  a  projected  economy  is  based  primarily  on  the 
disaggregation  and  distribution  of  the  projected  economic  activitji  or 
real  Gross  National  Product*^  for  a  specified  year.    Tne  Bureau  of  Labor 
StatisLics  has  focused  its  projections  on  three  alternative  years,  1970, 
1980  and  1985.    This  potential  real  GNP  is  estimated  as  a  multiple  pro- 
duct by  combining,  projections  of  total  employment  [labor  f'&rce —  (unem- 
ployment rate  x^abor  force)]  with  projections  of  annual  hours  per 
worker  and  output  per  man  hour  with  separate  estimates  being  made  for 
the  government  and  private  sectors  of  the  economy.    Potential  GNP  is 
then  distributed  among  expenditure  components  as  the  ,sum  of  private 
consumption,  government  consumption,  private-domestic  investment  and 
net  foreign  demand.    Private  consumption  is  divided  by  85  separate 
consumption  functions  into  categories  of  consumer  expenditures.    The  , 
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potential  GNP,  expressed  as  "final  demand,"  is  then  distributed  through- 
out the  economy  by  an  input-output  sy4tem*which  translates  such  final 
demands  as  the  demand  for  food  into  the  outputs  required  from  all  indus- 
tries, regardl'e^s  of  the  degree  to  which  the  industries'  products  are 
sold  directly  to  consumers.    The  total  output  requirements  for  each 
industry  can  then  be  computed  as  the  sum  of  final  and  intermediate 
demand.    To  obtain  the  projected  industry  emplo3nnent^*  output  require- 
ments are  equated  with  ths  employment  necessary  to  produce  that  amount 
of  output,  given  output  per  man  hour  and  annual  hours  per  worker.  The 
aggregation  of  employment  in  each  of  the  87  industries  should  equal 
total  employment  previously  defined  as  the  labor  force  minus  unemploy- 
ment.     Industry  employment  is  further  disaggregated  into  projections 
^f^^Gt^pationa^r^-aquirements.     Industry  occupational  miurices  divide 
^otal  U.  S.  employment  into  160  occupations  crpss-classif apd  by  116 

industries.    The  matrices  rely  heavily  upon  the  1970  U.  S.\census 

2 

Bureau's  Occupation  by  Industry  Report    with  attention  accorded  to 

employment  data  from  a  number  of  sources  considered  preferable  to 

3  ' 

census  data.  The  occupational  structure  of  each  industry  wai  projected 
from  historical  statistics,  occupational  trends  between  1950 ^and  1970, 


"^See  Diagram  I  for  diagramatic  description  of  interrelationships.  Dept. 
'    of  Labor,  BLS,  Patterns  of  Economic  Growth,  Bui.  #1672,  1970. 

2  ^^'^ 

^  U.  's.  Bureau  of  Census,  U.  S.  Census  of  Population,  1960,  Subject  Re- 

*  ports.  Occupation  by  Industry. 

3  "  . 

U.  S.  Dept.  of  Labor,  GLS ,  Bui.  #1737-,  Tomorrow'^  Manpower  Needs,  pg. 

5,  1971. 

4  ^  -    .  i 

U.  S.  Dept.  of  Labdf,  B*S,  Report  305,  Occupational  Employment  Statis- 
tics, Sources  and  Data,  L966. 
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and  other  factors  that  might  influence  occupational  structure  like 
expected  new  technology  and  changes  in  products.     In  addition,  employ- 
ment in  each  industry  was  estimated  using  regression  analysis  with 
assumptions  consistent  with  the  overall  model.    Equations  were  developed 
which  related  industry  wage  and  salary  employment  in  the  1957-1969  per- 
iod with  different  combinations  of  the  primary  economic  variable  con- 
sidered strategic  in  determining  Idng-run  changes  in  aggregate  employ- 
ment  with  the  combination  of  variables  providing  the  best  statistical 
tests  selected  as  final  estimates.     Finally,  industries  were  studied 
individually  and  factors  expected  ,to  influence  their  future  growth 
were  examined.    Tbis  approach  especially  suited  industries  in  which 
past  trends  in  employment  were  tiot  indicative  of  future  trends  and  for 
which  the  model  provided  unacceptable  results  of  unreasonable  employ- 
ment projections  or  poor  statistical  tests. 

Results  obtained  from  input-output"  analysis,  itidividual,  industry 
studies,  regression  equations,  and  qualitative  information  concerning 
technology  and  the  structure  of  the  industry  were  used  to  determine 
employment  projections  for  each  industry.    The  nrnjections  were  then 
reviewed  to  assure  balance  of  productivity  expectations,  real  GNP,  and ^ 
civilian  labor  force  projections,  as  well  as  projections  consistent 
with  the  ov^raix^ssumptions  of  the  model. 

Assumptions »  Terms,  and  Methodology  ^ 

The  simple  outlitie  of  the  BLS  employment  projection  model  described 
in  the  previous  paragraphs  afford  a  framework  in  which  the  assumptions, 
terms,  and  methodology 'of  the  model  cau  be  more  rigorously  examined. 
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The  estimates  of  target-year  demand^^ixutput-p-afia  employment  are 
projections.    Therefore,  they  are  functions  of  assumptions  as  to  what 
the  country  will  be  l^ke.     Several  assumptions  have  been  used,  but  it 
is  important  to  note  that  assumptions  are  alterable  as  conditions 
change.     (The  further  projections  are  made  into  the  future,  the  more 
suspect  an  assumption's  validity.)    The  several  assumptions  include 
these:    Fertility  rates  will  be  lower;  the  institutional  framework  of 
the  American  economy  will  not  change  radically;  and  economic,  social, 
technological,  and  ^sc^entl^fi^^  continue,  including  values 

placed  on  work,  education,  income  :a33- leisure.— 


7e  turrTnow  to  tHe^  employment  projections  generated  by  this  model. 
The  following  septXorT^ex^ir^^  the  trends  of  the  1960 's  utilized  by 
the  employiilent  model.    Then  it  proceeds  to  the  model's  food  and  food- 
sgrvice  industry  projections. 
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The  U,  S,  Food  Industry  and  Labor  Force: 
>  Projections  to  1985 


'  Introductio'n 


The  purpose  of 'this  section  is  to  present  an  overview  of  the  U,  S, 
labor  force,  particularly  ap  it  applies  to  the  food  and  food  service 
industries. 


Presented  first  is  a  short  summary  of  the  U,  S,  food^tid  food 
service-  industry  and  its  labor  force  as  it.  existed  ^fiT^the  1960 's — or 
what  the  labor  force  looked ^^lijte  iyT^e  pa'st*.    The  second  part  of  the 
report  projects  the  U^^^i-S^^^^-tebor^orce  to  1985 — or  what  the  labo^g^force 
-J^ill  look  lilce  in  the  future,^  In, all  cases,  ve  have-  attempted  t5^st«5W 
/nnfe  j^elat^n>^hjj^^.^^^eea        projected  labor  forceTanc 
food  servTce 

0the5.,...<t^pect8  of  the  U,J^j^^.-€^ondiny  affect  the  food  industry  and 
Tihe  labor  force  as  welX^-^^ife^e  areas  ar^  also  covered  in  this  section 
and  include  (1)  growth  in  population,  (2)  gross  national  predtf 
(3)  per  capita  income  and  consumption. 

Like  the  two  preceding  sections,  this  section  conta'in; 
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The  Food  Industry  and  Labor  Force:  1960's 

The  food  processing  industry.     In  1965  personal  consumption  expendi 
tures  for  food  were  about  $85  billion.    This  amount  represented  almost. 
20  percent  of  all  personal  consumption  expenditures,  making  food  the 
largest  single  category  of  private  personal  consumption,^ 

The  economic  significance  of  the  food  manufacturing  and  processing 
industry  becomes  clearer  when  it  is  comparted  with  other  manufacturing 
industries,     "Basic"  industries  like  primary  metals,  motor  vehicles,  and 
petroleum  are  overshadowed  by  the  food  , manufacturing  and  processing 
industry.    Total  employment  in  the  food  industry  is  almost  40  percent 
greater  than  in  primary  metals,  more  thAn  twice  that  in  motor  veh-^cles 
^nd  over  ten  times  grearter  than  in  petroleum  refining^.^^ 

"Value  added"  in  the  fo'od  industry  in  1963  wa^--:rz  pepe^nt  greater 
than  in 'primary  .metals ,  54  percent  greaj 


5/   By  these 
"indust^y^^^^  fhe  larg^^ 


more  than  five  times  greater^ 

L 

measures  the  food  manj. 
^  — 

singl^^-iegm^frT  of  Ameificati^ 

manufacturing  and  yt^rocessing^TLndustry  has  experienced  sub- 
..gJiMiti^l  growth  during  the  post-war  peTtod",     Sales  of  corporations  prl- 
marily  ^^gaged^  iifthe  production  of  food  and,  kinHreS  products  rose  from  , 


$32.6  billion  in  1947  to^^7,5  billion' in*  1962 
■  2  - 

percenju-^  Part  of  this  growth  is  atCributa'Bj 
Tte^TStructure  of  Food  Manufacturing — A  Reoort  "by 


'ncrease  of  over  76 


growth-lTi^  population 


Itructure  of  Food  Manufacturing — A  Repoi^t  oy  the  5^taff  of  the 
"Tederal  Trade  Commission,  Technl^l  Study  // 8,  National  Commission- 
on  Food  Marketing ,^  June  1966,*^      ^     [  • 

Ibid,  ,  p,  14  ^  '  ^  '        ,  / 
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and  increased  urbanization  during  this  period,  as  well  as  an  11  percent 
increase  in  prices.    Howetrer,  a  fundamental  change  occurred  in  the  buying 
habits  and  tastes  of  consumers  during  this  period/"    In  earlier  years, 
the  housewife  spent  a  great  deal  of  time  preparing  meals  from  a  relatively 
raw  state  of  ingredients. ,  During  the  1960's  and  1970's,  a  substantial 
part  of  the  preparation  of  food  began  to  be  undertaken  by  the  manufacturer. 
As  a  result,  many  products  may  be  served  with  a  minimum    of  home* prepara- 
tion,  and  the  "value  added"  as  a  percen^  of  sales  for  these  processed 
foods  is  considerably  higher  than  for  the  more  traditional  products. 

*    Retail  food  stores  are  the  principal  source  of  food  for  American 
consumers.     In  1963,  75. X  percent  of  the  value  pf  food  consumed  in  the 

U.  S.  came*from  retail  food  stores,  compared  with  18.3  percent  for  eal- 

'  '      '  o  -  -        .  '3 

ing  places.,  and  1.2  percent  for  food  produced  and  consumed  of  f^rms. 

There  ^are  more  retail  food  stores  in  the  U.  S.  than  any  other  typie 

» 

V 

of  retail  store,  except  eating  and  drinking  nlaces.    ^^en  classified 
together,  retail  food  stores  and  eating  and  drinking  places  accounted      .  ^ 
for  18.'7  percent  of  all  retail  establishments  in  1963,  compared  with 
12.4  percent  for  gasoline  stations, '6.8  percent  for  apparal  and  assessory 
stores,  and  5.8  percent  fox  auto  dealers. 

The  services  industr»y.    .The  nearly  9.7  million  .workers  who  weife 

 —  ^  X    '     '  c  ^ 

employed ^in  the  services  Industry  in  1966  include  a  wide  range  of  occupa- 
tions.    These  include  policemen,  firemen,  cleaning  women,  theatre  0s}>ers, 
barbers  ^nd  laundresses.    The  largest  group  of .service  workers, .however, 
are  in  occupations  relating. to  food  , preparation  and  service. 


3  -  »  *  ~  *    *  '  ' 

1  Organization  and  Competition  in  Food  Retailing,  Technical,,  S€udy.  #7, 

r-  _  National  Ggmmission  of  Foo^.-Marketlng,  June  1966.  *    ■         .  ^-  ^ 
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TABLE  1 

Employees  on  Nonosriculrural  Payrolli,  by  Indoirry  Division,  1919-^8 
(In  thou^and5] 


Ymt  aQ4  Month 


1919  

1920  

1921  

1922  

1928  

1924  

1926   

1928  

1929  

1930  

1931  

1932   

1933  

1934  

1935  

1936  

1937  

193S  

1939  

1910  

1941  

1942  

1943  

1W4  

1915  

1946  

1947  

194S  

1949  

1950  

1951,  

195*  

1953  

"  1954  

1955  

195«   

1957  

195S  

1959  r  

1960  

1901  

1962  

1963  

1964   

1965  

1966  

3967.^  

1»6«  


/IS7 

JpnJfcry-*  

February  

Marth  

April  

Mi7  

Jun»  

July  

A'orusi  

6«plfn\bcr.,  

^clobof  

Notembcr  

"Dcc«mb«r  ' 


January..  

February  , 

March:....... 

>trU.*-.s^... 

May.^....:  

June. 

July  

Aucust  

Bcpjfmber. 

Oclobor  , 

Notcmbor,, . 
D«cembfr  


^otal 


27.06S 
27. 350 

24,  V>>1 
25.S:7 
23. 3VJ 
2S.040 
2S:T;S 
59.819 
29.976 
30.000 
31.  339 
7^.4.M 

23,  C-S 
23.7JI 

25.  9i3 
27, 053 
29,0^2 
31.026 
29.200 
30.  CIS 
3?  3:c 
36. 551 
40. 1  >5 
42.4S2 
4f.K^3 
40.304 
41.674 
41. 

44^P91 
40.773 
45.  2?i 
47.S49 

K\  s:5 

£0. 2^3 
49.0?? 
50.6:5 
52, 

5:.  ?'M 

5l.3ii3 
313 
M.234 

54.  W2 

55.  iyo 

56.  :o.» 

5S.33? 
60.  K't  J 
6J.034 
66.030 
6S.  146 


W.4Q5 
64,43S 
61.817 
6S2I4 
6S.  (06 
66.4^-0 
6*V  007 

tr^6i6 

67.  i  '7 
67^S03 


€6.0!7 
66.3»}3 
66.713 
67.t22 
67.  7:4 
6S.  7i4 
6S.32: 
615Q4 

70. 123 


Minini: 


1.133 
1.239 
^62 
9^?0 
1.21: 
1.101 
1.0>9 
1,1n5 
1.114 
l.O'O 
1,0>7 
l,0tO 
S73, 
731 
744 

f97 
946 
1.0J5 
fs91 
§M 
9:5 
9j7 

9;r 

W6 

*<J4 
930 
901 
929 
k'i 
S'*« 
>91 
792 
S?2 
W5 
7M 
732 
^12 
672 
__j6iCL 
615 
6'<4 
6J> 
6J7^ 
,616 
625 


613 

60S 
610 
617 
622 
636 
6(0 

6.'r 

613 

CC5 
-655 
602 


590 
5-^1 
^4 
6:6 
63J 
64? 
652 
6M 
616 
5'>3 
630 
637 


ConirftCt 
ccnsiruc- 


U021 

1.012 
1.1S5 

1.3:1 
1.446 

1,  5'»5 
l.t/»^ 
1.606 
1,407 
1,37> 
1.214 
970 

8*32 
%M 

1.  H5 
1. 112 
1,055 
1,150 
l,2v>4 
1.790 
2.170 
1.567 

\,m 

1,132 
1.6>*>1 

„JU9S2 

2.  IC^k 
2. 165 
2.3,J3 
?.Wi3 
2.  6j1 

2.61J 
2,  f'V 
2.<A0 
2. 9-M 
2.77h 
2,t^ 
2  ?^<^5 
2,^16 
2.K1J 

2.  c.'3 
3^  0^0 
3. 1^6 
3.2:5 
3. 203 

3.  25^J 


2.  910 
2.S24 
X  S75 
3,0\3 
3. 1^< 
3.311 

^.475 

3.  440 
3, 3»1 
3.  307 
3, 134 


2,771 
2.  ^^^3 

2.  %7 
•  \  157 

3.  :55 
3.JS7 
3.4''S 
3.^4 

•3.515 
a.  41^ 

.3.374 
3. 241 


Manuf4CtUrluc 


Total 


10.659 
10. 65H 
8,257 
9.I.'0 
10. 300 
^.671 

9.  VJC^ 
10.156 

io.<yji 
9.947 

10,  70i 
9. 

8. 170 
6.031 
7.307 
S.  501 

a.O'/j 

9,  R  >7 

10.  r<^4 

9.440 
10. 27  S 
10.  ?'^5 

13.  ly: 

15.  ?^ 

17,.1.>S 
15, 5Jf 
14,703 

15.  545 

l4*.-44l 
15.241 
16 

16.  t^l 
17. 540 
lu.3l4 

17.  ^43 
17.174 
1^ 

10  f;75 

16,  'syf 
ifr.  S^J 
16  MO-i 

i7>?r4 

IV  0*  > 
Y\  214 
10.  434 
19,  740 


10. 409 
l'<3v2 

,  r>,3.S5 
f  1^272 

10*475 

n^.-^4s 

V\  Mo 
I  1''.401 
1'>,6G0 
19.609 


-l<V3^a 

10. 4:5 

19. '4  4  7 
1^*07 
1')  ^  > 
l'».V»7 
'V\  T20 
l'J.fa4 
20.0i3 
10. 

20.015 
19,900 


Dur- 
ablo 


4.715 

5.  363 
C,  Pf.S 

ii.a>4 

10.S56 
9.074 
7.742 
8. 3^5 
8. 3:6 
7.4vO 
i>.(iO« 

9.o^^ 

9. 3V> 

10.  no 

9. 129 
9  54L 
9.^J4 

9. 

s.vio 

9.  jt; 

9.459 
9.0Ta 
9.4S0 
9.616 
9  R16 
10 

1I.2>1 
11.4/2 

11,  ^7d. 


Non. 
durable 


11.491 
11.476 
II.  4M 
11.3-0 

11.4 

11.3US  t 
11.363  i 
11.346  j 

ii.3Jr 
H.5.14 

11. 5J5 


11.450 
11,43^ 
11.440 
11.^^7 
11.531 
11,673 
U.5H4 
lJ,4'i6 
-11,6^5 

IK  735 
11.753 


5. 564 

5.622 
6.225 
6.4VS 
6.518 
6.472 
6.4^) 

6.  -W2 
7. 159 
7. 2«> 
0.9*^ 
7.147 
7. 301 
7. 2M 
7.43<? 

7. 

7.3i0 
7.409 
7.319 

7,  ' 
1.1^3 
7.3  V. 
7.2S6 
7. 3:3 
7, 3^0 
7.  KSS 
7.  Wti 
7,  f'JO 

^8^12- 
8.162 


7.918 

7,005 

7. 8v0 
Trf4S 
7.0-3 
7.043 

s  1:2 

8.20) 

8.  126 
8.0^4 


7. 930 

7,0sr, 

S  C3S 

8.  aio 

1*5 

8. 3.;i 
8.3.-^6 
6,2^0 
8,737 


Tran«por*  Wholesale  add  retail  trada 
t':vtion 
''and 

riibHc  Wholc53lc  Rciall 

utihties    Total     trade  trade 


'3.711 
3.993 
3. 45^ 

3:  505 
3,8^2 
3. 807 
3,826 
3.042 
^.835 
3.S2S 
3.916 
3.6S5 
3,254 
2.816 
2,  672 
2,750 
2.  766 
2,973 
3, 134 
2.  %iZ 
2. 93o 
3.03S 
3.274 
3,4  a) 
3.017 
3.829 
3.906 
4.  CM 
4,  IC6 
4.  ISO 
4.001 
4,034 

4.2:6 

4,24S 

4.r.>o 

4.0S4 
4.141 
4.24 

?Tl 
3.076 
4.U11 
4.fVVl 
3.903 
3. 906 
3.903 
3.9M 
4.030 
4.  IM 
4.  271 
4.34S 


4. 1R3 
4.177 
4.200 

JftM 
4.20O 
4.314 
4.313 
4.3,3> 
4.3.N. 
~4.2-»3 
4.3H 
4,311 


4.552 
4,2i>4 
4. 270 
4.206 
4,  2f.S 
4. 375 
4.3''« 
4.410 
4.417 
4.40Q 
4.414 
4.400 


4. 514 
4,467 
4,5S9 
4.903 

5,290 
5. 407 
6, 576 
5,  784 
5. 9:« 
5. 874 
6,123 
5. 7V7 
5.284 
4.6«3 
4,  755 
5, 2S1 
5.431 
5.8U0 
6. 265 
6.179 
6.426 
6.7:0 
7,210 
7.11s 
6  9^2 

7.o:t 

7,314 

8,376 
8, 955 
9  2:2 
%  264 
^,  3>0 
9,712 
10.001 
10. 247 
10.235 

10.  .^-ts. 

10. 8 
10. 750 
11.127 
11. 3n 
11.317 
ILi-TO 
1I.77S 
l.MOO 
12. 716 
13.215 
13.  613 
14,111 


13,254 
13. 116 
13. 236 
13. 3u3 
13.478 
hi.  ».24 
13.C05 
13, 610 
13.  672 
13.  757 
14.017 
14.618 


13.602 
13. 

13.  iM 
13.010 

13.  o.V) 
14. 13-J 
14^  112 
14.141 

14.  20d 
14.3."^ 
t4.561 
15, 124 


1,6M 

1.754 
1.873 
1,821 
1,741 
1,762 
1,803 
2.190 
2. 361 
2. 4'^9 
2.4S7 
2.51S 
2.606 
2.6S7 
2. 727 
2,  730 
-2r790- 
2.  KM 

2.  «'y3 
2  !?1S 

2.503 
3.0-^ 
3.101 
3.180 
3.312 
3,437 

3.  53S 
3,66y 

3,473^^ 
3,  456 
3.463 
3^47S 
3.  4S2 
3.516 
31571 
J3. 5''6 
a.  572 
3.5S.S 
3.616 
3.620. 


3.y^ 
3.572 
3. 5^1 
3.5^4 
3, 607 
3.  600 
3.717 
3.727 
3.7t3 
3.73S 
3.75t> 
3,766 


4,742 
4.9^^1 
5.33:^ 
5..2J7 
5.241 
5.5O0 
5. 452 
6.1>6 

6. 5yi 

6.783 
6. 77S 
6  8kH 
7. 136 
7.317 
7.^?0» 

7.  4''ii 
o7.710 

7. 974 
7.992 
7.9« 
8.1^2 
8.3^S 
F.3H 
8  511 

8.  675 
8.9:1 
9. 401 
9.803 

10. 074 
10.  412 


losur- 
Bnct. 
and  rf3l 
estate . 


1.111 
1,175 
1.163 
1.111 
1.190 
1,231 
1,233 
1,305 
l,3o7 
1,435 
1.500 
1,475 
1,407 
1,311 
1,295 
1.319 
1.335 
1.3SS 
1.432> 
1.4*V 
.162 
1.50^2, 
1,519 
1.5J3 
l..^>2 
1,476 
1.497 
1»697 
1,7M 
\,%>^ 
1,857 
1,919 
1,901 
2.ft,9 
2.146 

2.  234 
2.335 
2.4.^ 
2.477 
?.  519 
Zi94 
2. 6<»0 
2.731 
S.SOO 
2.877 
2.957 

3.  H».M 
3.100 
3.217 
3,3^. 


Govframcot 


Sfrvlccs 


9, 7S1 

3.108 

9.6'"0 

3, 127  ' 

9. 773 

3: 150 

0.8'«5 

3.1:3 

9.*^ '6 

3.  V'Z  i 

10  073 

3.-213 

I0.(J34 

3.27S  . 

10.014 

3. -J- '3  ' 

10. 100 

3.2';i  ' 

10. 

3. 254 

10.  40X 

3,2w) 

10.993 

3.2C9 

10.03S 

3.262 

10.013 

3.271 

10^077 

3. 2&S 

10.316 

3.310 

10.3^2 

3.3.7 

10.4V> 

3.365 

10.3^5 

3.  40t^ 

10,411 

3.430 

10.  4  '5 

3.  3 '7 

10.  5-0 

3.404 

10.  S05 

3.412 

11.35& 

3,421 

2, 2C3 
2.3'»2 
2,412 
2, 503 
2.6^4 
2,782 
2, 860 
3.016 

3. 265 
3.440 
3.376 
3.183 
2.931 
2,873 
3. 05S 
3.1U 
>3^6 
i.  518 
3.473 
3..M7 
3,631 
3.921 
4.0M 
4.143 
4.1f»3 
4.241 
4.719 
5, 050 

5. 2. >» 
5.2;i 
5,3S2 

,  5.  576 
'  5,730 
5. 867 
6.07J 
6.  274 
6  53«j 
6  710 
6.&\> 
7,130 
7. 4, '3 
7.6^4 
8. 0:8 

8. 3, '5 
8. 709 
0.0  <7 
9. 551 

10  000^ 
10,504 


9. 652 
9.  T30 
9.8^i7 
O.'CO 
10.  OV- 
10, 1"3 
10. 237 
10.  »ol 
10.  I<^0 
10. 1"1 
10.  210 
10, 2J3 


10, 124 

10, 22s 

10.  .\-0 
10.402 
10.  4<4 
10.631 
10. 6^7 
i0.67S 
10.  .'.S7 
lf>.63l 
10.613 
10. 65S 


Total 


2, 676 
2.6i>3 
2, 5:3 
2,5JS 
2.6^7 

2,  720 
2, 800 
2.816 
2.915 
2.905 

3.  <x:5 

3.14? 
3,  261 
3.  225 

3,  lOii-^' 

^ 3.  4bl 
3.603 
3.  7i*j 
.  3. 8S3 

3.  V\h 

4.  .X)2 
4.6',0 
5.4S3 
6. 0^0 
6.0^3 
5.914 
5. 595 
5.474 
5. 6J0 

s.8:«6 

6. 0:6 

6.  :i>9 

6.f.'0 
6.615 
6.751 
6.014 

7i6ir» 

7. 830 

8.  «|>1 
8.3M 
8  .nj 
8.890 

9.  2?5 
9.  5,n; 

K'.OH 
10.  SU^ 
tr.616 
12.202 


Ffderal 


ll.3f.6 
11,474 
11. 5M 

ii.r^i 

II  ^<J4 
WMi 
11.2:1 
ll,:40 

u.i'r> 

11,876 
12.011 
12. 137 


12.028 
12.135 
12,1' 3  I 
12,214  I 
12.2.'7  i 
12,  J^O  I 

11,  >IS  I 
U,  762  I 

12,  K'i')  1 
12.  13 » 
IJ.5:; 
12.  613 




 ^ 

'"533 

^2.532 

2.  b2J 

2.701 

5'.0 

2.f'^ 

565 

2. 0-4 

2.64: 

753 

2, 7.S 

8:6 

2,S12 

833 

2. 923 

8:3 

3.0 '.4 

905 

3  000 

3.21/; 

1,310 

3. 320 

2,213 

3.  270 

2, '.HI  5 

3.174 

2,9:s 

3,116 

2,a'S 

3.137 

2  2.»1 

3, 341 

Ji^92 

3.  .VV2 

1.8*3 

3  7>7 

3. ''in 

1.9.'3 

4.<r*> 

2.Ji»2 

4.C'7 

2.4.H) 

4.1^^ 

2,i03 

4. 340 

2.1^S 

4. 

2,IK7 

4  ::: 

2.200 

0.0 

2.217 

5  3'/) 

2. 101 

5.61< 

2.2J3 

5.^0 

2.27r> 

6..0-3 

2,279 

6  ol5 

2.  ?  10 

5.y) 

2  3.S 

6..v>3 

7  '»40 

''^,714 

8, 107 

2.7rj 

8,h': 

2.737 

9. 4oS 

1  2.7" 


Note:  Data  IndMdrAluka  and  Kawau  b^((fnnlp'cl959. 
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About  2,5  million  people,,  or  approximately  three-tenths  of  all 
service Vorkers,  are  employed  .in  food  preparatipn  and  service.  This 
occupational  group  includes* cooks  and  chefs,  kitchen  workers,  waiters 
and  waitresses,  counter  and  fountain  workers,  and  bartenders.  These 
workers  are  employed  in  hotels,  restaurants,  motels,  and  other  institu- 
tions  like  hospitals,  schools,  and  plant  cafeterias,     (See  Table  1,) 


.  1,    Cooks  and  Ch'efs 

» 

About  650,000  cooks  and  chefs  were  employed  in  early  1967<^'  ' 
Most  of  th-em^  worked  in  restajurants ,  but  large  numbers  were  employed 


in  public  and  private  Schools,  in  hotels,  hospitals,  government 

agencies,  manufacturing  plaiits,  private  clubs,— and  other  types  of 

establishments.    Three  out  of  five  of  these  workers  were  women,  ' 

About  half  of  the  cooks  in  restaurants  and  the  great  majority  in 

schools  and  hospitals  were  women.    Men  out.  numbered  women  in  hotels, 

motels,  and  private  clubs;  moreover,  most  head  cooks  and  practically 

all  chefs  were  men,  '  *  .  '  " 

2,    Waiters  and  Waitresses  .   '  . 

More  than  950 ,,000  Waiters  and  waitresses  were  employed,  in 

•        •-      -  6 

eatly  1967,  and  about  seven  out  of ^eight  were  women,     ^The  proportion 
of  j^art-time  workers  was  also  high;  approximately  two  out  of  five 
workers  were  employed  fewer  than  35  hours  a  week.    About  four-fifths 

V 


4  ' 

Occupational  Outlook  Handbook,  Bulletin  //1550,  U,  S,  Department  of  Labor, 
•  Bureau  of  *  Labor  Stati-stics,  1967. 

^Ibid. ,  p.  16.        .  "  .       *      •  ' 


^      '  of  all  workers  in  this  occupational  group  were  employed  in  restaurant, 

drug  stores,  arid  other  retail  establishments  that  serve  food.  Hotels 

» 

and' educational  institutions  also  employed  many  waiters  and  waitresses. 

Eating  and  drinking  places.    Wage  studies  have  been  done  on  several 
of  the  industries  wiiihin  the  broad  category  of  retaiffood  establishments, 

among  these  is  .the  Bureau  of  Labor  Statistics  study  on  "eati^jg  and  drink- 

,   *  7 
ing "places." 

Straight-time  wages  of  nonsupervisory  employees  in  eating  and  drink- 
ing places  in  the  U.  S.  ayeraged  $1.37  an  hour  in  April,  1967,  3  percent 
above  the  $1.33  an  hour  in  Optober,  1966.    Slightly  more  than  one-fifth 
of  the  1.5  million  nonsupervisory  workers  covered  by  this  survey  received 
less  than  $1  an  hour  in  April,  1967.    The  corresponding  population  was  - 
slightly  more  than  one-fourth  in  October,  1966.    Part  of  the  decline 
in  the  proportion  of  workers  receiving  less  thWn  $1  per  hour  was  due 
to  the  expanded  coverage  of  the  Fair  Labor  Standards -Act,  as  amended        *  • 
in  1966.    Tipped  employees 'w^ho  consisted  of, one-third  of  the  industry's 
work  force  accounted  for  two-thirds  of  the  workers  receiving  less  than 
.$1  an  hour.-        '  .    '  -         ,        •  •  * 

Employer-paid  wages  of  tipped  employees  averaged  $1.09  per  hour  in  ' 
April,' 1967,  compared,  with  $l.jl'an  hour  for  untipped  .employees .  ^The 
Averages  were  $1.06  and  $1.47  j^er  hour  respectively  in  October  1966* 
(See  Table  2.),    Eating  and  drinking  establishments  employed  1,526,261 

7  :  '  .    ^-  7"  V  _ 

Industry  Waga  Study;    Eating  and  Drinking  Places.  Oct.  1966  and  April 
1967,  Bulletin  //1585,  U.  S.  Department  of  Labor,  Bureau  of  Labor 
Statistics,  April  1968. 
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nonsupervisory  workers  in  April,  1967;  nearly  three-fifths  of  these 

workers  were  women.    Tipped  employees  accounted  for  nearly  one-half  of 

the  women,  com^aced  with  15  percent  pf  the  men. 

Waiters  and  waitresses  made  up  seven-eights  of  the  tipped  employees 

of  eating  and  drinking  places  in  April,  1967,  bartenders  .accounted  for 

most  of  the  remainder.     Seven-tenths  of  the  waiters  and  waitresses  also 

received  free  meals,  usually  one  or  two  a  day.    The, incidence  of  free 

meals  was  greate|:  in  metropolitan  than  in  nonmetropolitan  areas. 

Hotels  and  motels,    A  second  segment  of  the  retail  food  industry 

l8 


on-i/hich  a  wage  study  has  been  done  i*s  the  hotel  and  motel  indust 

Straight-time  wages  for  nonsupervisory  employees  in  year-round 
hotels,  motels  and  tourist  courts  averaged  $1.43  per  hour  in  April, 
1967*,  4,5  percent  above  the  §1,37  per  hour  average  in  October,  1966,  . 
About  one-sixth  of  the  442,000  nonsupervisory  workers  employed  in  this 
industry  In  April,  1967;  received  wages  of  ^ess  than  $1  per  hour^  The 
corresponding  proportion  in  October,  1966  was  one-fourth.    Again,  part 
of  this  reduction  was  due  to  the  expanded  cove|"age  of  the  Fair  Labor 
Standards  Act  as  amended  in  1966, 

Tipped  employees  who  made  up  about  one-fifth  of  the- industry 's 
labor'  force  accounted  for  over  50  percent  of  the  workers  'receiving 
Less  thaa  $1  per  hour  in  April,  1967.     Employer-paid  wages  of  tipped 
employee^  averaged  $1,07  an  hour  in  April  1967,  compared  with  $1,53 

.  . -J  ,  . 

and  hour  "for  tl5n-tipped  employees,  -The  corresponding  averages  were 
$1,03  and  $1,47  in  October  1966.    For  both  periods  wages  varied  by 


>8  * 
--Industry  Wage  Study:    Hotels  and  Motels,  Oct.  1966  and  April  1967 > 

Bulletin  i?1567,  U.  S.  'Department  of  Labor,  Bureau  of  Labor 

Statistics,  April  1968. 
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region  and  size  of  community.     (See  Table  3.) 

Men  made  up  45  percent  of  the  industry's  nonsupervisory  work  force 
in  April,. 1967.    Nearly  one-half  of  the  work  force  in  metropolitah 
areas  were  men,  compared  with  slightly  more  than  one- third  in  the 
smaller  communities.    Three-fourths  of  the  tipped  employees  were  waiters 
waitresses,  or  bellmen.     Slightly  more  than  four-fifths  of  the  waiters 
and  waitresses  received  free  meals,  usually  one  or  two  a  day,  in  April,  * 
1967.    The  incidence  of  free  meals  was  lower  in  non-metropolitan  areas 
than  in  metropolitan  areas. 

•  * 

The  Food  Industry  and  Labor  Force:  Projections 

The  projections  presented  in  this  report  were  gathered  from  several 
published  studies  on  expected  growth*  in  the  U.  S.  economy.    The  time 
period  of  the  projections  varied  among  the  sources,  some  of  the  proj^c^ 
tioiis  are  for  1980,  some  for  1985,  ^nd  some  for  1990.        -         •    '  - 

All  of  the  projections  pre3ented  were  made  under  the  assumptions  , 
of  full  employment  (3  or  4  percent  unemployment) ,  a  3  percent  race  of 
inflation,  and  no  drastic  changes  in  social  or  economic* conditions  like 
major  wars,  major  changes  jin  legislation,  major  food  shortages,  or 
changes  ia  propensity  of  various  age  groups  to  join  the  labor  force. 

There  are  four  areas  covered  in  the  projections:     {X)  projected 
growth  in  the  labor  force,  (2)  population,  (3)  GNP-,  and  (4)  per  capita 
income  and  c\3nsumption. 

c  >  « 

Th^ labor  force.     In  general,  the  labor  force  is  expected  to  grow 
at  a  faster  rate  between  1972  and  1980  than- It  did  during  the  late  • 
1960's.    Then  it  will  prpBably  decline  to  a  much  slower  rate  of  growth 
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Table  4 


Total  Population,  Total  Labor  Force,  and  Labor  Rates,  by  A§e 
and  Sex,  Actual  1960  and  1970  and  Projected  1980,  1985,  and  1990 


Sex  and  if  froup 


BOTH  SEXES 

ToUl.  16  years  an^tref. 

!(  to  24  ywn  

25l»WyMfj..V  

^  ye»f  J  jr,4  cy«  


Totat.  16  yeais  ini$rti 

UloIS  year  J.  

U  and  17  yearj  , 

12  ii6  19  yeafj  , 

20  to  (4  yejr$  

25  to  34  yea-j  

35to«  ytiii  

iStoU  ytar*  

$Sto£<)ears    

S5  to  S9  year  J  , 

V>  to  U  yeaa  

(S  yean  and  ever  , 

iS  to  (9  years  , 

70  yeaij  and  over  


lotal.  16  jea«$  and  ever, 

U  to  19  jtKi  

U  and  17  yearj.,  

II  arid  19  years  

20  to  24  year  J  

21  lo  3t  years  

35  to  44  years  

4S  to  S<  years  

S5to€4  years  

SS  to  S9  years  

(0  to  $4  ytars  

15  years  andover  

(S  !•  4)  years  

70  years  and  cvef  


ToUl  popgiatiMt  July  1 


Actvat 


mo 


1970 


I2L?17 
7}  775 
fc7.7o4 

i2.2;^ 


59.4rO 

?.£:0 
2.5!S 
5  5S3 
11.317 
11  »7S 

4r!44 
3.420 
7.S» 
2.9;! 
4.S90 


62  3S7 
S  ?7S 
2  303 
2.472 
5.M7 

n  £cs 

12  3!f 
10.431 
t.0/0 
4.3:1 
3.7;9 
9.115 
3.34? 
5.7et 


142. 3S6 
32.2S7 
71,777 
33.333 


Pr  o/ected 


1910 


15!5    j  1990 


3.937 
3.712 
IXil 
I2.60I 
11.333 
11.2*3 
8.742 
4.734 
3.5i3 
I.3SS 
3.139 
5.2% 


ei.Ml  lO.TSl 
>.€49  !  .  «.323 
'^4.111 
4.2:3  ( 
10  €=S  ♦ 

12  ^^3 

9.770  . 
5.2-:3  I 
4  U2  ! 
9.710 
3  633 
(.077 


73.;?S 
7.4|^ 

3.«;j 
3.ec4 

12.743 
11.741 
U.IK 

9.;i3 

5.757 
4.5C$ 
11,433 
3.7«3 
7.&S3 


10.01  J 
is.;j2  . 

I2.?J3  j 

n.c<5  j 

lI.iC7  1 
5  St5  1 
5.*341  . 

14.3:3  , 

4.55S  ; 

9.7a  I 


U7  339  I7S  722 
37  ;i3  . '3;  4:5 

45.135  47.259 


ti.2ii 
7.141 

3  ^:5 

3  6.5 
10  .-rj 

2D  S:: 
IS  iJ5 

s  tr4 

5  125 

4  :is*. 

10  jSS 

3  £i: 

(.534 


91' 437 
6  910  ■ 
3.5^7 
i  5'3 

10.Ci3  ' 

15  741 

n  4:^ 

11  492. 

5.£:4  J 

S  6«S 
15  5}7 

4,5:2  • 
10.535  • 


113  C7| 
31  -S:3 

1C3  3;9 
4S.i:6 


87.911 

7.-C45 
3  373 
3  672 
9  03! 


Total  labor  forcOnncai  areratts 


j  iJboriorce  p3rlKi;i(icrt  rates, 
I    annual  averates  {;crceflt  of 
I      population  m  IjLor  force) 


Actual 


Projected 


19» 


1970    I    1910    I  1S25 


72.IW 
12.7:0 
46.595 

i2,7es 


41,933 

3.1&2  j 

1  322  i 

\.m  I 

4.929  i 


:i  C40  J0.9JO 
13  5:1  '^11 


11.922 

3  424 

4  7£7 
4  £37 

U  ill 
4.«5  I 
7.CU 


S$J(7 
6. 775  > 
3  ?43  * 
3  533 

?:.750 

11  5^4 

12  635 
10  934 

5.3H 
5  53S 

15.6S7 
5.257 

11.420 


454  . 
9.5M.i 
(.445 
3.727  j 
2.711  . 
2.425  I 
1.3<S  > 
1.077  f 


73.171 
2  061 

20! 
1,2«  ' 
2.55S 
4,153  ' 
5  325  : 
5.153 
2.954 
I.!03 
I.UI 

954 

573 

375 


1999 


Actual 


25  ^33  '  101  1:9  '  107  716  >  112  576 


19  9:s 

22  -n 

i:  124 ; 

20 

319 

51  457 

(1  S4; 

69  ;D2  . 

76 

421 

M.5» 

16.SW 

16,330  > 

15 

tj& 

I 


54.343 
4. -35 
1,10 
2.155 
7. ^'3* 

11  9"4 

10  j:s 

10.-t»7  . 
7.1:7 

i.2n  » 
2.5:4 

2.U4  ' 
1.272 
Ui 


31. 5  W 
3,a3 
1.324 
1  9:s 
4.533 
5.7:4 

5  s;i  ' 

6  S-3  . 
4  153 
2.5:?  ' 
1.1:=.  ■ 
I.C55  . 

6:4  . 
412  j 
I 


62.550  I 

4  tit  , 

1  !57  ^ 

2  'il 

1  f52  « 
17  5:3  * 

:i  '51  ♦ 
9  y.i 
7.;:3 
4.553 
3.1:2 

2  053  ' 
1.2E3  J 

763  * 
I 

39.219 
3,e53 
1.427  . 

2  24?  . 
6.5«2  4 
9  ^55 

6  tc9  » 
6  537  . 

5  C57 

3  C55 
2  Oj2 
1.239  « 

751 

m : 


i$  01 

3  952  i 
1.&33  I 
2  jj9 

s  435 

19,4W 
14  6W 
9.744 
7  716  ■ 

4  4>1  . 
3.;S5 
2.CI2  ^ 
1.3:2  ( 

760  , 


41  €93 
3.203  j 

V  ;47 

1.956  . 
6.523 
10  3-9 
J  5^3 
(.542 
5.213  t 
3:033  I 
2, ISO 
1,319  , 
114 
505  I 


U  907 
3  531 

1  530 

2  371 
7  404 

li  $53 
17  353 
10.^-9 
7.337 
4.112 

3  195 
2.135 
1.3$5 

770 


59  2 
M  < 
ii  I 
23.  ( 


1  22.4 
53  ( 

'  45  9 
.  73  1 
{  22  9 
-  55  4 

95  4 
I  94.3 

S5  2 
'  29i9 

79  5 
'  32  2 
.  45  I 

23.5 


Projected 


1950  j  1970    19tO  1915 


60.1 


(1.3 


eo  3 

61  7  I  63  5 
71.7  }  73  1  :  73  6 
37,1    35.(  34.5 


€4  5 


43.669 
3,125 


»  79  2 
57  5 
45.7 
62  8 

'  25  1 
SS  0 
55  7 
92  5 

t2l  5 
2S.0 
73  6 

;  25  8 

j40.7 
1(.9 


37.1 
39  1 


7S.0 
56.0 
H5.5 
65.8 
£3  0 
54  6 
95  1 
91  9 
79  1 
25.6 
70  3 
21  2 
35  5 
12.7 


1990 


(1.5 
64.2 
74  0 
32  9 


78  4 


78  3 

I  55.5  j  55  4 

45.6  i  45  4 

€5  i  {  €4  ( 

'  S2  5  j  22.1 

'  54  4  •  54  e 

i  94  9  1  91  7 

♦  «i  r  1  91 5 

W?  1  }  77  5 
25  2  Us  9 
£9  4  i  62  9 
20.0  ,  19  3 
34  3  }  33  ( 
ll.(  I  II.O 


1.205 

.  a  6 

I  $33 

i  51  0 

5.226  f  43.1 

10  $78 

.35  ^ 

10.219    43 1 

7.354 

49  3 

5/003 

'  35  7 

2.(53 

1  41,7 

2,150 

31.0 

1.391 

'  10  S 

864 

,  17.3 

527 

1  (.5 

42.8 
'43  7 
■  3t  6 

53  4 


'  45.0    45.(  I  45  9 
45  5    45.4  [47  0 
•37.2 
55.1 
2 

44. S  i  59.2  I  50.9  \  51  5 
53  9  I  53.2  •  54.4  .  5S.2 


63.4 


55  7 
€4  9 


54  0  , 
42  S 


54.2  • 
44  7 
43.4  I  5:  2  1 
35.(  i  37.5 


9.2  j 
17.0 
5.4  j 


8,5 
1^5 
4,9 


57  4 
45.4 
52.3 
33.3 

8.S 
16,5 

4.8 


52  C 
4Si 
52  9  ' 
3S  8 

2  3 
16,4 

4  ( 
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from  1980  to  1985. 

During  the  remainder  of  the-1970's,  the  U^.  labor  force  is 
expected  ta  expand  by  15,9  million,  reaching  101,8  million  by  1980. 
This  represents  an  annual  growth  rate  of  1.7  percent.    After  1980, 
however,  the  rate  of  growth  is  expected  to  decline,  averaging  only 
1.0  percent  a  year  during  the  1980's,  and  reaching  a  total  of  107.7 
million  by  1985  and  112.5  million  by  1990.     (See  Table  4.)    The  major 


reason  for  the  decline  in  the  labor  force  growth  rate  is  the  declining 

9 

po^jLilat ion*' growth  rate. 

Chart  //I  shows  the  annual  change  in  the  labor  force  from  1951  to 
1985.  Of  partic-ular  Interest  is  the  slow-down  in  growth  between  1980 
and  1985,*  caused  by  a  declining  growth  rate  in  population  and  leading 
to  a  slow--down  in  the  growth  rate  of  the  GNP. 

The  median  age  of  thi  labor  force  declined  from  40  to  38  years 
during  the  1960's  and  is'  expected  to  fall  still  more  rapidly  during 

a,  ^  _ 

the  present  decade, '  reaching  35  years  of,  age  by  1980.    The  major  factor 
in  this  decline  is  the  sharp,  rise  in  the  number  of  young  adult  workers 
aged  20  to  34  years—from  17.7  million  in  1970  to  26.8  million  by  1980. 

T\\±s  age  group — one-fifth  of  the  labor  force  in  1970--is  expected  to~ 

"  «. 

make  up  over  one-fourth  of  the  labor  force  by  1980. 

During  the  period  of  1980-85  the  increase  in  the  labor  force  is 
expected  to  occur  mainly  in  the  35  to  34  age  group — three-fourths  of 
the  projected  growth  in  the  .labor  force  during..this  period  is  expected 
to  be  in  this  age  class.    The  result  of  this  $xpected  shift  in  growth 


9 

Denis  F|  Johnson.    "The  U.  S.  Economy  in  19 8-5-r -Population  and  Labor 
Force  Projections,".  Monthly  Labor  Review >  Dec.  1973,  pp.  8-17. 
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^     •       Table  5  , 
Distribution  of  Total  Labor  Force,  by  Age  and. Sex,  Actual 
1960  and  1970  and  Projepted  1980,  1985,  and  1990.  . 


Number  On  thoutandt) 

f  ercenl  dittribution  \ 

Stx  And  IQC  (roup 

Actual 

frojected 

Acluil 

ffojecled 

1960 

1970 

1«0' 

19E5 

1993 

*  19S0 

»70 

"  19tO 

1935 

1990 

DOTH  sexes 

Toll).  16  yeirs  ind  Over  

72  104 

tS  9D3 

101. S09 

107.716 

112.576 

lOD.O 

100  a 

100.0 

100.0 

.  ICO  0 

ir    Ijk    91  m^M.m,M» 

I2.7?0 

19  916 

23  731 

22.184 

70.319 

17.6 

23.2 

23.4 

20  6 

18  0  ' 

16  to  19  yeirs 

5.223 

7  $i5 

.  t.337 

7.165 

7.039 

7  2 

8.9 

8.2 

6  7 

6  3 

20  b  24  jreirs  

7.497 

12.271 

15.4*4 

15.019 

13.230 

19  4 

14.3 

•15.2 

13  9 

11.8 

2$bMyeiri  

46.556 

51  4S7 

rt.944 

69  202 

76.421 

.  64  6 

59.9 

(0  8 

6t  2 

67  9 

5S  to  34  ytifi  

15.099 

17  67t 

26.779 

29.739 

30.531 

20  9 

20.6 

26.3^ 

27,6 

27  1 

35to44,eirs  

16.77$ 

ie.789 

:8.720 

23.177 

27  617 

23  3' 

19.5 

18.4 

21.5 

24  5* 

6toM  yeiri  

14.71$ 

17. ^?0 

16.445 

16.286 

18  273 

20  4 

19.8 

16.2 

15  1 

16.2 

12.7S8 

14. 5W 

16.0^4 

16J30 

15.S3( 

17,7 

J6  9 

15  8 

15  2 

14  1 

55  to  64  yeifi  » 

9.409 

li  2S0 

I?  7S7 

12.529 

12.310 

13  0 

13.1 

12.6 

12.0 

10  9  * 

6S  yens  ind  over  

3.379 

'3.220 

3.29? 

3.401 

.  3.526 

4.7 

3.7 

3.2 

3.2 

3.1 

35.9 

3t.2 

35. 2 

35.8 

'37.0 

MEN 

Total.  16  yeiri  ind  over  

48.933 

54.343  " 

62.590 

66.017 

68.907 

(7  9 

(3.3 

(i.i 

(1.3 

J61.2 

Uto24  yeifi  

t.IOl 

11.773 

H.520 

12.458 

11  305 

11*2 

13.7 

13.3 

11. ( 

10.0 

3I,S&2 

33.279 

39.282 

43.761 

48.160 

44  3 

38  7 

38  ( 

40  6 

42  8 

S.t70 

9.291 

9.7ti 

9^79« 

9.442 

12.3 

10.1 

<9.( 

9.1 

8.4 

39.7 

3S  2 

35  2 

35.8 

3(9 

WOMEN 

Toti1.J6  yeirs  ind  over  

23.171 

31. SCO 

39.219 

41.(99 

43.669 

32.1  • 

3S.7 

38  5 

38.7 

38  8 

Uio?4  years  

4.619 

t.l43 

10  261 

9.726 

9.014 

(  4 

9  5 

10.1 

9.0 

8.0 

2$  to  54  yean.*  

14.634 

I8.20S 

22.Cb2 

25.441 

22.261 

20.3 

21.; 

22.3 

23.6 

25.1 

SS  yeiri  and«ver  x  

3.9U 

5.209 

6.296 

(.532 

(.394 

5.4 

(.1 

(.2 

(  t 

5.7 

Median  ite  

40.3 

38.2 

35.1 

35.9 

37.1  , 

1 

i 


^froirf 'the  20  to  34  age  group  to  the  35  to  "54  age,  group,  , is  an*  increase 

in  the  median  age- of  the.  laftor.  for^^ "ftom  35  in  1980  .to  37.1  hy\l99S).-^? 
*  '  •  '  <i  '  ♦  ^ 

'  ♦     •  '  '         -  ^  .  -  ' 

■(See  Table  55        ,  -  . '   •        '     '  .  ' 

^  •   «         '  * 

Graph  Zr.summatizes  the  data  pf^egented  above.  *It^8hows  the  growth 
*    *  *  •  ,      '    '  • 

±Xk  the  population  of  the  U,  S. — bpth  historical  &nd  projected — as  well 
as  the  growth  in  the  labor  force.^    The  labor  force  participation  rate 
is  also  shown  and  is* almost  constant  over  th^  Entire  period  of  study.' 
This  implies., that  the  labor  Jforce  grows  at  about  the  same  rate  as.  the 

grg^wth  ,in  population,  as  verified  by  the  t^o  growth  curveg.  Another 

•  •  » 

faqJ:or  that  can  be  derived  from  Graph  V  i&  the  anticipated  decline  in 

*     *^  I,       t        "  .    «^   <   ^  ^ 

the  growth  fate  of  population,  and  labor  force.  ^This  is  easily  seen  in 

the  decreasing'  slope  of  the  fwo  curves,  after  1980.  * 

.   \  •  •      '      \  \  , 

The*  labop  force:    sex  compos iti'oA.    The* percentage  of  women  in  . 

the  JLaboi;  force  is  expected  to  rise  from  32.4  pA:cent  during  1960-72, 

to  38.5  percent  by  1980>^  and  to  38.7  percent  by'"'l'985..  '  ffiis,  stabiliza- 

-  tion  in  the  proportion  of  women- workers  In  tKe  labor  ferce  primarily 

the  result  of  the  chahgdjigj'^ga  di^tributiopr'bf*  t^le*  population.  The 
•I  '       *  *  *  «  • 

projections^  shQw.  a  decline  in  th^e  number  of  youn^  womep  and  a  very,  ^ 

'.smali  inbrease  in  th?  itlriiiber  of  4c^men  aged  4S  t6  64,^  as  l^howlji  i-n  ^Table 

5.    Tli^se.  are  the  tw6  age'grpups  with  thfe  highest  participation  rates 

ambrig  wt)men.    Also^  .ttie  decrfeag^^in  the  fertility  rate  of  the*tj.  S. 

*  • 

'population  w^jiich  Qccuri;ed  during,  the  1970*s  is  expe.cted  to.' Stabilize 
during,i:he..l9.80;s'.^^ '   '  /         •  .     '  •    .  '  ' 


'^'^eniS'F; 'Jf6hns6p.    "The  U/S.  Labor  Forcfe,  Projections  to  i?90/\ 
Monthly  Labor  Review, "July,  1973 »  pp.  3-13.   •  ,  •  ' 
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.    .  *  •  ■  •        -  52.9  ♦ 


*  '        Graph  3\t*^presents,  the  growth  rate  of  the  labor  force,  and  dis-- 

»,tinguls.li^s^  beW^en  the  partiei-pation  of  male^  and  f  einales^ift^the  labor    ,    ♦  ^ 
;  •  V  ,  •  *  '  . 

force*..    It  can  be  se^en  from  this  graph  that  the  male 'participation  rate-.^^"* 
declined  until*  1970.  and  remained, .alinost.'^onstant.  thereafter But  as 

'  '  '  \  *    '     ^      '     ;  - 

weo^s^ated  earlier,  the  female  participation  rate  increases  steadily** 

.  .  '  ,    <   .  / 

'*  •  * 

through  the  1970' s  ^and  then  slows  dox^n  cpnsiderably  after  1980,  ^ 

The  labor  .force:    age^  composition*    The  two  oiftstanding  features 

in  the  projected  growtfh  of  the  labor  torc^,  ks  already  mentioned,  axe        «■  , 

the  slow  rate  of  growth — from  an  avjerage  annual  rate  of  1.7  percent  in 

the  1970's  to  1.0  percent  during  the '1980 's~and 'the  expected  shift  in  '  ' 

the  locus  of  major  expansion,  from  the  25  to  34  .age  group  to  the  35  to 

54  age  group.    The  latter  , group,  whose -numbers  are  expected  to  increase 

<by  about  1^0,000  a  year  during  the  19^0's,  is  projected  to  grow  am 

average  of  nearly  900,000  a  year  during  th^  19,80 's.  • 

''The  teenage  labor  force,"  which  increased  from-  5.^2  million^in 

1960^t6  7^.7  million  in  1970  is  projecfted  ,to  increase  sti5,l  further  but  . 

at  a  sl^oVer  rate,  i^ac\jing  a  peak, in  the  Xate  197e's.    Thereafter,  ^ 

this  g^oup  is  jexpjsct^d  to  tfe51ine  slbwly  in  numbers,  reaching  7.2  mil- 

lion  by.\985..*^  •  •        .   c    *    ,  *^  - 

Thd  grouR  aged  45  to  54,  which.'- increased  by  2.3  million  between'  * 

1960.  and  1970,  is  projected  to  detl'line  by  nearly  600 ,000  difring  the 

.present  decade.  Teaching  16.4  million  by  1980. However,  during  the  ^ 
^    t  *  •  .  <» 

.IQ^Q's  this  trend  is  Bxpfected  to  .r^erse^  itsel^^  Ind'a  gain  of  180, OOp 

a  yeai;,  on  average,  is  exp'ected  daring  the  198Q's.    Meanwhile*,  the 

'..numbear  of  people  in  the  labor,  force. aged  55-64  is  expected  to  decline'.         ^*  '  - 

# .      *  .  .tf  • 

*  *•        .  "        •  *       *  * 

/by"  nearly /50,0'00  a. year,  on  average.         .       '    *  ^    *  ' 

ERIC  .  \      .  •    ,  '     '    '  . 


•J 


^   'The  outloplc-far  workers  65  and  over  during  the  1980 's  is  for  a 
siow  but  steady  increase  in  number  (20,000  a  year),  as, the-^ssumed  " 

decy.ne  l»n  their  participation  rate  is  more  th^n  offsat  l^--tfee-lcontinued 

'  ^      .    .  ■        •  '     •  '12 

rise  in  their  numbers— from  24  million  in  1980  to  25.9  m;illion  in  1985. 

**  *       &  '  * 

^The  labor'force:  ' occupation  composition.     Since  World  War  II,  the 

basic  trend  has  been  towarcj  white-collar  jobs.    Between  i960  and  1968 

employment  of  white-collar  workers  rose  froii' about  28.5  laillion  to  35.6 

million,  or  25  percent  compared  to  a  growth  in  total  employment  of  15 

percent.     Employment  of  service  wprkers  rose  from,  8.0  million  to  9.4  • 

million,  or  17  percent,  while  employment  of  blue-collar  workers  incr^^ed 
*  « 

only  14  percent.  "  , 

^   Throughout  the  1970's,  the  rapid  growth^ in  requirements  for  white- 
collar  workers  is  expected  to  continue.    Faster  than  average  growth  is* 
e^cpected  .for  service  workers  and  slox^er  .than  average  for  blue-collar 
workers.    F^arm- workers  will  decline  even  further  as  a  proportion  of  the 
labor  force. 

^Generally,  projections  of  employment  reflect  a  continuation  of 
employment  shifts  taking  place  during  most  of  th^e  past  war  period.  Any 
changes  tend  to  be  in  degree^rather  than  direction.    The  big  expansion 
in  employment  is  expected -to  be  in  the  services  sector  increasing  its 
share  to  oVer  22  percent  of  *totiL  (emplojnnfent .    Needs 'for  workjers  in 
the^  service  occupations'  are  expected  tp  increase  nearly  40  percent^ 
during  "the  1970*s;  this  is  more  than  one  and  a  half  times  the  expansion 


12 

^  Ibid.,  pp.  9-10 


13      '  .  •      .  .        .  \ 

,    'Donald  E.  Kutscher.     *'The  U.  S,  Economy  in  1^985:     Projections  of 'GNP, 
Income,  Output  and  Emplo3nnent,'*    Ilonthly  Labor  RqvIw^  Dec.  1973, 
.  pp.  2.7-42.'    ,  •  '  .  ■ 
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rate  of  all  occupations  combined. 

•      ^  *  '  * 

Employment  requirements  for  service  workers  are  projected  at  12,7 
million  workers  in  1980,  compared  with  1Q,9  million  in  1972.  The 
major  factors  contributing'  to  these  requirements  are  (1)  a  growing 
population,  (2)  expan^n'g  business ,  (3)  increased  leisure  time,  an3 
(4)  more  disposable  incoi?i,e,    A  somewhat  slower  -rate  bf  growth  among 
service  workers  is 'projected  for  the  period  19 §0-85  witli  total  employ- 
ment of  service  workers  projected  ^t  13,4  million  by  1985,  -  The  rate  of 
growth. will  fluctuate  among  the  ^^arious  service  (Occupations,  These 
figures  are  summarized  in  Table  6  and  7  on  the  following  page,. 

The  need  for  cooks  and  chefs  is  projected  at  900,000  in  1980,  a 
3,3-perc^nt  increase  over  1968,    Waiters  and  waitresses  *rill  increase  to 
1.2  million,  a  28-percent  increase  ovei»  1968.    The  rapid  increase  in 
the  population  of  groups^  that  customarily  patroiiize  restaurants — workers, 
students,  travelers,  and'  increasing  numbers  of  patients  and  hospital 
personnel—are  factors  in  the  growing  requirements.     Prepared  foods  and 
labor  saving  devic^es,  as  well  as  ^vending  machines,  will  h^ve.some 
limited  effect  on  the  requirements  for  waiters,  waitresses,  and  cooks. 

The  p^ersonal  nature' of  the  services  rendered    by  lofiging  establish- 
ments'  and  the  considerable  number  of  smaller  motels  and  ^otH^r  accommoda- 
tions managed  and  operated  with  littlevpaid^  help  is  reflected  in  the  , 
high  concentration  of  managerial  worker3 — more  than  one-fifth  of  the  >  - 
workers  in  the  industry.     In  addition!. to  a  general  manager  in  charge 


^^"Occupational, Manpower  "^nd  Training  Needs^,"  ^Bulletin  //1701,  U.  S. 
^Department  of  Labor,  Bureau  of '  Labo^  Ststtistics , 
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Table  6 


Employ^ient  byMajof  Occupational  Group,  1960  and  1972,  and 
Projected  1986  and  1985, 
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Tablfe  7 

Percent  Distribution  of  Employment,  by  Major  Occupational 
Group,  1960*  and  1972, /and  Projected  1980  and  1985 
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tJf  over  all  operations  most  larger  hotels  employ  management  specialists 
in  such,  areas  as  food  service,  sales,  credit,  purchasing,  and  H^l^erical 
operations.    About  4  out  of  5  workers  in  this  industry  perform  service 
•or  managerial  functions  that  may  be  aided,  but  not  substituted  for,  by 
inachines.    Accordingly,  technological  change  is  "not  expected    to  have 
a  significant  impact  on  the  industry's  occupational  structure* 

We  enter  a  caveat  here,  howeyer:    As  we  said  earlier,  these  y. 
prognostications  depend  upon  a  society  moving  forward  in  a  pattern 
suggested  by  the  recent  past.    Unforeseen  social,  politcal,  , economical, 
,  or  physical  developments  could  alter  their  reliability. 

The  labor  f oxce-r-produ'ctivity .    Over  the  15-year  period'  beginning 

in  1955,  the  average  rate  of  increase  in  productivity  was,  3.0  percent 

per  year.    This  rate  is  exgected  to  decline  to  2.9  .percent  over  the 

^^^70-^0  period,  and  to  2.5  percent  per  year  between  1980  and  85 •  Pro- 

ductivity  changes  in  "trade  services  and  in  construction  over,  the  projected 

period  reflect  an  increase  over  thp-fr  hiscoricai  rates,  while  productivity  ' 

♦ 

in  the  service  sector  and  in  finance,  insurance,  and  real  estate  are 
expected  to  decline  somewhat. 

Relative  growth  in  productivity  among  ^sectors  is  also  an  important 
eleJnent  in  employment  shifts  within  the  economy.  .The  rising  demand  in 
service  industries  coupled  with  below  average  increases  in  prod(ifctivity 
are  expected  to*  cause  employment  demands  in  this  sector  to  increase 
greatly.  '  ^ 

The^shifcts  in  employment  projected  for  major  sectors  are  more  * 


15 

Putsch er,  op.  cit. ,  p.  37, 
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Table  8  ". 
Productivity  Change  by  Sector,  Average  Rate  During  Selected 
Periods  1948-72  and  Projected  to  1980  and  1985 
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pronounced  than  the  changes  in  ti^e,  distri^tion  of  output  because  of 
the  dif f eriDgi.degrees  of  changes  in  productivity.    For ,  ex^ple,  services 
output  will  show  only  a  podest  increase  as  a  proportion  of  total  output, 
but  there  will* be  a  pronounced  increase  in  services  employment  as  a 
share  of  total  employment. 

The  low  productivity  in  the  service  industries  stems  mainly  from 
the  fact  that  the  personal  nature  of  the  services  provided  requires  a 
large  proportion  of  supervisors  and  trained  personnel  and  does  not  lend 
itself  readily  to  most  methods  of  mechanizationr^^ 

The  relative  changes  in  productivity  among  the  various  sectors  of 
the  economy  are  shown  in  Table  8.    Notice  that  over  the  periods  for 
which  data  is  available,  productivity  gains  in  the  services  sector 
(stated  as  "other  services"  on  the  table)  is  consistently  below  the 
average  growth  in  productivity  for  all  sectors  combined  ("Total  private" 
on  table).    Growth  in  productivity  in  all  of  the  services  (finance, 
insurance  and  real  estate  as  well  as  "other  S'=»rvicet>")  is  also  consistent 
ly  less  than  for  each  of  the  other  sectors  of  the  economy  except  for 
mining  and  construction.    These  last  two  sectors  have  been  declining 

in  importance  since  the  past  war  period  when  their  major  growth  in  pro- 

> 

ductivity  occurred. 

Population.    Labor  force  expectations  are  based  on  expected  changes 
in  the  population.    Between  1972  and  1980,  the  U.  S.  population  is  pro- 
jected  to  increase  by  about  15  million  to  224  million.    However,  if  the 
current  rate  of  child  birth  continues,  the  size  of  the  population  under 


^^Tomorrov's  Manpower  Needs,  Natioftal  Trends »  and  Outlook,  Bulletin 
^1606,  U.  S.  Department  of  Labor,  Bureau  of  Labor  Statistics.  ^ 
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16  years  old  will  decjine  by  over  4  million  while  the  working-age 
population  (16  years  and  over)  will  rise  by  19  million*    As  we  mentioned 
^e^lier,  the  greatest  increase  in  the  population  will  be  in  the  20  to 
34  year  age  group.    ;Fl^e  *net  effect  of  these  changes  will  be  to  increase 
the  proportion  of  the  population  that  is  o£  working  age  frorm  71  percent 
in  1972  to  75  percent  in  1980.    ,  ,  , 

Between  1980  agd  1985  the  population  under  16, years  of  age  is  pro- 
jected to  increase  by  32  million,  reflecting  the  continuing  rise  in  the 
number  of  women  of  child-bearing  age.    \^ile  the  20  to  34  year  old  group 

continues  to  increase  by  about  3  million,  the  greatest  increase  in 

> 

population  during  this  5-year  period  will  be  in  the  35  to  54  year  age 
group,  which  is  expected  to  increase  by  5.4  million.    The  long-run  ' 
trend,  then,  is  for  a  continued  increase  in  the  average  age  of  the 
U.S.  population  due  to  the  reduction  in  the  birth  rate.    The  median 
age  of  the  U.  S.  population  was  28.1  years  in  1972,  it  is  expect*ed  to 
increase  to  29.6  years  in  1980,  and  to  30.6  years  by  1985. 

The  fertility  decline  of  the  past  15  years  implies  a  dramatic 
shift  ftom  a  "three  child"  to  a  "two  child"  family  norm.    This  shift 
-•has  been  associated  with  changes  in    the 'role  of  adult  women,  particular- 
ity with  respect  to  their  interest  in,  and  availability  for,  paid  employ- 
ment.   The  projection  for  the  U.  S.  population  to  1985  assumes  that  the 
"two  child"  norm  shall  continue  to  prevail.    Since  current  fertility    '  "  . 
fates  are  already  consistent  with  the  level  needed  to  sustain  that 
norm,  no  further  decline  in  the  fertility  rate  is  expected.  This 
stabilization  of  the  fertility  rate,  as  mentioned  above,  is  largely 
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responsible  for  the  leveling  off  of  the  women  in  the  labor  force. 


17 


Gross  National  Product >    Gross  Nationa^l  Product  is  projected  to 
increase -slightly  faster  from  1*968  to  1980  *than  it^did  during  the 


.previou9  15  years,  but  then  it  will  slow  down  considerably  from  1980  to 
1985.    This  increase  and  the  later  sharp  slow  down  in  the  rate  of 
economic  growth  reflects-  changes  in  the  pace  of  labor  force  growth.  By 
contrast,  productivity  or  output  per  m^n  hours  in, the  total  private 


economy  is  expected  to  drift  down  slowly  during  the  1968-85  period 


18 


Growth'  in  Percent 


1955-68      196a-80  1980-^85 


GNP  (1972  dollars)  S.7%  4.0%^  3.2% 

Personal  income  (current  dollars)  ^.3  8.0  .6.5 

Private  GNP  per  man  hour  (1972  dollars)  3.0  2.9  \  2.8 

Employment  (count  of  jobs)  1.6  1.9  "  1.2 


Economic  growth  depends  on  the  size  of  the  labor  force,  employment, 
and  hours  of  work,  and  productivity.    When  resources  are  fully  utilized7 
changes  in  historical  and  projected  gtowth  rates  come  aboujt  largely  be- 
cause of  changes  in  the  rate  of  increase  in  the  labor  force  (assuming 
no  sharp  departure  from  the  long-term  trend  in  productivity  and  hours 
worked.)    The  determination  of  the  slow-down  in  economic  growth  expected 
between  1980  and  198^5  is  associated  vith  a  sharply  lower  annual  rate 
of  increase  in  the  labor  force,  which  itself  was  caused  bya  slow  annual 
rate  of  increase  in  the  population. 

Per  capita  income  and  consumption.    A  particularly  important  facet 
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of  the  project;tons  presented  in  this  report  is  the  growth  in  real  per  ' 
capita  income.    The  1968-80  projected  growth  calls  for  an  appreciably 
faster  rate  of  increase  over  this* period  compared  to  the  1955-63  rate. 
This  general  indicator  of  the  standard  of  living  gives  a  favorable  out- 
look for  the  rest  of  the  1970's,  with  the  early  1980's  returntng  to  a 
^rate  of  increase  more  like  that  of  the  late  1950's  and  1960's.^^ 

Table  9  represents  a  summary  of  histprical  and  projected  personal 
income,  personal  disposable  income,  and  personal  consumption.  Personal 

income  is  shown  to  grow  at  a  fairly  rapid  rate,  especially  over  the 

•         •  • 

I96878O  period.     Its  growth  rate^after  1980  is  considerably  slower,  re- 
flecting the  expected  slow  down  in  the  rate  of  growth  in  GNP  and  employ- 
ment.   Disposable  income,  over  this  same  period,  shows  a  somewhat  slower 
rate  of  growth,  i^eflecting  both  the  increased  proportion  of  income  being 
spent  on  interest  and  taxes,  and  also  the  increased  rate  of  inflation. 

Th,e  1980-85  slowdown  in  employment  growth  does  not  present  any  - 
great  difficulty  for  persons  in  the  labor  force,  because  it  results 
from*  fewer  entrants  info  the  labor  force.    One  could  even  envision  a 
more  orderly  adjustment* in  the  labor  force  as  the  economy  moves  toward 
absorbing  only  1.2  million  new  entrants  into  the  labor  force  in  the 
I980's,  compared-with  2.3  million  In  the  1970's. 

Personal  income  goes  for  consumption.,  savings,  interest,  and  .taxes.. 
In  the  1968-80  period,  differences  between  growth  in  personal  income 
and  personal  taxes  will  be  small  because  of  tax  reductions  and  a  slowing 
in  the  rate  of. growth  in  state  and  local  tax  collections.  However, 


Kutsfhet,  opt  clt.,  V.x30, 
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Table  9 

Personal  Income:    Sources  and  Disposition,  Selected  Years 
1955-72  and  Projected  to  i980  and  1985 
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because  of  the  progressive  nature  of  the  income,  tax  system  and  the 

growth  in  social  insurance  2:ontributions,  taxes  will  continue  to  take 

on  an  increasing  share  of  income,  over  the  3^980-^85 'period.    Sayings,  orf 

*the  other  hand,  has'  had  and  is  projected  to  continue  Eo  haveoa  rather 

V*  ^      •        '  *  •  • 

constant  share  of  income.    At  the  sanje  time,  int.erest  ha,'s  sKown*a 
modest  increase  in  its  share  of  income'  both  hlstorjlcally  and  in  thp 
projected  period.    The  result  of  the 'increase 'in  the  proportion  of 
income  going  to,  taxes  and  interest,  and  a  fixed  shat'e  to  saving,  is 
for  personal  consumption  to  represent  a  declining. share  of  Income.^®  ' 


^^  1955  •    ,1968'       4^72         1980  A985 

Personal  Income           .100,0%    ■100,5%^     100,0^"    ioO.0%   '  100. '0*%^ 
:        :  .    ^    ,  f — : — , — ;  ^   '  "  '  — 

Taxes  (personal  and        *  '^.^  '       '     ;    ^  T 

social  instance)        U1.4,        i^lz*        15*1   '  .15:5    -     16.7  . 

.Savings  ^     ^  5.8.^.*  \  *5»3-./  r   '  5.3 


Other  (interest  afid^  *  '  *       *  /  ^    ^  '* 

foreign 'transf^rsD  \4*X0^  "^3.0 


.  Pefac^nal  consumption        »      •  /  •     .    v '    ^  ^     '  • 

expenditures-'''*     ^      ^.8;.     77. S    '    '77.4'      7L-2\v  7S.0 


Disposable  income^per  capita  Is  used  as  d  crude  measure  of  the' 

.  '      '  '     J  '  '  .  .    t  ^ 

standard  of  living.     It'  is  'projet^ted  to  incrc/ase  from  ^1689  in  1955  to 

.    *    "     /  '       %    *^  .  •  • 
$38^16  in,  1970,  $6546  in  19^0,  .and" $845o  tyi985.    In  constant- ia7i' 

^dollars^  the  change  is  from  $3816  ifi  1972/lo  *$5^19  in  1585,, 

expansion — as  is*  ttue.Vith 

•    ^"  \ 
in  uneven  pattern  of  growth.  # 


percent 'a  year  increase.'  HofJever,  this 
other  elementa/of  the  ^projcctions~has 


t/ithin  the  pirojection  period.,      *  *  ,  • 

Personal  consumption 'expQnditui:es  (ECE)  is  by  far  the  largest 

comp.on^nt  £)f  fixed*^ demand,  about  two-thi:^iJs  o-f  total  GNP^.    the  pro- 

,jectecr  1980  level'of«PCE  is  $751.9  billion,*  with  a  projected  rate  of  "  .  • 
«        *  .  ... 

^incxea-^ifc.  of  4.3  percent  a  year.    Both  figured  ar^  for. an  economy  with 

»    •    '    •  '  ,  . 

an  average  4Tpercent  rate  of  unemployment,    This^,  is  a  somev^at  fas4:er 

'  rate  of  growtl^  than'occurred  dur-ing  the  entire*  prost*^war  period,*  but  it  , 

is' closer  to  the ^4  .1-per cent  ratje^experienced  between  1957  and*\96^.  ^  ^ 

The  proj-ected  expansl^on  of  corisumer  expjenditures  dsfin  keepipg^-  , 

with  the  longTi?ujn  trend  of  expansion  rate's  ^lightly  Jaster  than  growth 

in  GNP.    The^tSiree  major  comptxne*nts  of  j5ersonal  consumption  expenditures 

oTurables^  non-dtirablea,  and  services^ — ^ach  shoW  the  same  pattern  of 

i»  f  '  •-         .  ^<       .     ^.  .  » 

strong  growth  during  1968-80.,  4nd  somewhat  slower  -growth  durin^*'j.980- 

^5.'    However,  the  r^laflv^  4^iic}unt  of  slowing  varies  among  the  three  ^ 

21  .  •       y       •  •  • 

^  comppnejits .  ,^  ^  ^  :       V .  •  ,     :  \ 


«   ^  Rat^  of  Growth  ip  1972  Dollars 

1955-68  .     1968-80       1972-80^      1980-85  . 


Total    ;  ^ 
Durables  • 
Non-durables 
'  Sjervices  . 

> 


3:9% 

* 

4.3%' 

,•  :4.5%  . 

3.3%. 

• 

• 

'5.*0% 

5-1% 

%  4.^%-- 

3.1%/ 

3^1%' ~ 

.  ,3r.*6% ' 

.  'r.8% 

4.4% 

=4,6% 

.5.0% 

3.8f. 

Some  implications.    As  we  stated  earlier,  the  projections  given 


In' this 'iJeport  3re. based  on  a  full  envployjn^nt  ecpi^Smy  with*  *4-per  cent       *t  *• 
^nflatipn» WicK  these  assumption^'  in  force*,      ^%ave 'attempted^  to  show 
t>e  ^ate -of  guowth  dn  the  labor  forpe,  in  employmervt:,  in  G^IP,  and  in 
^  '/  •  pfersonal  income."   Our  results  show  that  a  slowdown    in' econbmic  growth 
. is*  expfected,  in  the  mid  1980's  .caused  primarily  by.  a  dramatic  decline' 

"  " ,    in  the  rate  of  growth  o£  the  U,  S,  population.    This  decline  in  growth  * 

\  ^'  '  '  •  *  .  i 

.  '  ,  ^of.  thf  population  i«9  also  the  main  contribigtor  to  the  increasing  average 

'\  '  #ge  of    the  population  anB  work  force.   ^  •  ' 

Qther  ' |>rojectipns  presented  hfere  show  a  slight  decrease"  in'pfo- 

diictiylty  improvements  over  the  projected  period  ^nd  ao  increasing 

'     *:o  '  •         •  *  ^ 

,  demand  In  the  tpranspbrtation,  public  utilities,  fdjiancial,  aud*  service 

sectors  of  the  econQiay,  'i!lci±k  incr^^se  ia  dentand  .accDmpanled  by  IpWeyf.,.  *: 

\  rates  of  ^f(oi^th;j.n  .producfeivity  is.  expacted  to  create'.a  fairly' sharp  - 

*  V  '  increase, :±ni  A^iiiand'-^^^  in  •the;^^eryices  sector.*         "  -V     •  '  . 

,    .    ;       fas tW., .rate '^^^  increase  in  4ejnand  In  all     '  *  .  ,  /  < 

^      '  .ETmpi^yinent?  ife^^  factors  as  a  grcwirigv\  . 

^'  \  /j?opuia^'i(i^^  and  increased . 

.\    .    *  djifppjsablfe  personal  incofti.e,.    But  th^ae.f  acfcorts  .ar^,,  .in  •tiirn,  affected." 
'         /by- 'the  g^^nera^  oVer^Il ..condftiort^^^^^ 

'/-/1\.  cft'araotei:^^^^^        ^K^'l!^*  S';,;^opuldtio)gL/iaiiV^  .     .  . 

'       '  '   .;  ,$^het  pXi34,^ctrions. presented  h^re  may'be"  d^^aSti-iiaUy  af.f^cXecl'V  ^'A'n//'   '  .\ 

,         ./i^i^J,?^^  int  ^he.Tat>  of  ; 

-  ;//'%V«*'l-^  dispWab.L^  *Jt?)C.Qm^^^  'r  ' 
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consumption?    In  lightf 'o£  the  recent  fuel  shortages,  production  cutr 
bac|^,  and  increases  in  inflation  and  unemployment,  the'  projection's- 
presented  in.  this  report  may  be  subject  .to  question.    However/ we 
recognize  that  the  projections  sjtHted  here  are  for  the  long  run,  . 
while  tTie  phenomena,  just  stated  ^re  expected  to  oe  short  run  in  nature. 
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Conclusion  to  the  Economics  Section 
oz  the 

Food  Services  Futures  Report  • 

^       Predicting  is  ap/inheirently  difficult  activity;  moreover, 
^projections  of  occupational  requirements*' must  always  be  placed  in 'the 
^ofc>er  pat^ective*    We  want,  therefore,  to*  mention  in  this  "Conclusion 
several  cav'eats  to  our  study*    First,  predictions  ar^  only  as  good  as 
their  underlying  assumptions;  a  slight  error  in  such  an  elementaty  area, 
as  data/accumulation  can  .skew  any  prediction  made  on  th^  basis  of  that 
data*    In  addition,  the  further  into,  the  future  one  looks,,  the  more, 
nlagnified  an  errbr  of,  say,  a  mis-specified  variable  or^  a  faulty 
assumption  can  become.  .  .  ,  ' 

Second,  tlie  relative  importance  of  particular  occupati-otis^  tends 
to  ohange  in  response  to  technological  change,  changes  in  production 
scale,^  changes  in  production  mix,  and  changes  "in  fhe  organization  of 
industry.  -        ^ ,    '     .  -  v 

Third,  the  level  of  employment  in  an  industry  ^.s  correlated 
to  the  output  of  that  industry.    Output  is  highly  sensitive  to  changes 
in  the  business  cycle  as 'well  a§  to  attitude  changes  iri  the  highly  un- 
predictable  American  consumer. 

•    And  fourth,  pred^.cfcive  accuracy  is  constrained  by  statistical 
Jjijper^ections  in  sampling'' and  testings .  ^Ceifsus  ^taking  and  statistical 
sapling ,haLVe;>eGome  h;Lghiy  honed  sciences,  but  they  are  not  yet  infal- 
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lible,    IriaspiuGh  as  projections  are  Self-fulfilling  prophecies  (that 
•  Is^  pi^Qjride^some  direction  fpx_lprfg -range  planning)  ,  they  have  a 
--^recognized  place  in  th^  BCheme  of  things.    But  numerous  forces — all, 
.by  definition,  within  the  rpalm  ^f  the  unexpected — that  can  conspire 

to  und&rmine^  the  reliability  of  statistical  proj-ections  are  always  at 

hand,  . 
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A  Bibliography  of  tl^e  Economics  of  Food  ConMunption 

.X  Preface, 
This   bibliography  repreaents   an  attempt   to  organize 
a  m.oderately   comprehensive  set  of  references  on   the  economics 
of   food   consumption.     The  publications   listed  reflect  a 
particular  relevance   to   home  and  away-f rom-home  food  con- 
sumption.    The  goal  was   to  provide  an   initial  survey  of 
background  information   concerning   facbors   that  affect 
patronage  of   food  operations  of  the  hospitality  industry, 

y 

restaurants,   ho t^^s  ,   and  motels. 

The  reader  may  want   to   supplement'  this  bibliography 
with  Consumer  Behavior :   An  Annotated  Bibliokraphy  with 
Special   Emphasis  on  Food  by  Bylund ,   Hostettler ,   and  Tomlinson, 
erred   to  hereafter  as  simply  Bylund ,   and   listed   under  the 
Mie.ading   "3ibl  iograPhical  Sources."*     It  presents   a  compre- 
ensive  view  of   the  literature  from  1955  through  1959.  Some 
icles   listed   in  Bjy lund   appear;   with  an  appropriate  ad- 
di^tional_x^^^-^^^c^  >  the  present  work. 

This   bibliography  has  been  organized  to  make  information 


to   those  parti cudarly  inter  est ed  in  hospitality 

.industry  food  ser.vice.     Accordingly,    the  work  has  been 

J'  ^ 

partially   annotated  and   grouped   under,, six  major  divisions: 
"Methodology  and*  Bibliographical  Sources";    "Aggregate  Demand 
for  Food";    "Interrelationship's  of  Supply'  and  Demand  Affect- 
ing  the  Level  of;Demand",;  ."^way-Fr om-Home  Food  Market";  * 
."Consumer  Behavior";   and   "P-over  ty  and  Food   Con^sump  tton  .  " 
A  list  of  j  ournaiL  abbreviation's  appears  at   the-  end. 


aval . 
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I.     Methodology  and  Bibl iographical  Sources 

A.     Methodology*"  . 

1.     Survey  Methodology 
» 

M.    C.    Burk   and  T.   J.    Lanahan.      "Use  of  1955 

Food  Survey  I)ata   for   Research   in  Agriculutral 
Kconomics."   A?>  .  'Kcon'.    Researx:W,    10,   No.  3 
(July,    1958),   pp.    79-98.      Seo  Rvlund,    pp.    7  8, 

M.    B.    Carroll.      "Screening   in   the  Food  Ind-ustry," 
JASA.   Vol.    52   (279),    (1959),   p.    365.     See  ' 
By lund ,    p .    2  2 . 


/ 


F.    Clark.      "USDA  Household   Food   Consump.t  ion  Surveys 
•and   their   Us^es."     JEBH    (1967),   pp.  177-8^. 

P.    J.    Francois.      "Food   Consuirip  t  ion  'Survey  s  —  Study 
%^  on  a  General   Formula   for   Estimation  of  Per 

'  Capata,   Household   and   Group  Consumption," 
FNNL,   Vol.    8,   No.    4    (October-December,  197G), 
pp  ...  10-26. 

c      •  ' 

D.'B.    LeVine   and  H.   P.    Miller.      "Response  Variation* 
^  Encountered  with  Different  Questionnaire  Forms, 

Marketing  Research  Report  163,  USDA  AMA  (April, 
1957) .      See   BvluBd,   p.  7. 

P.    G.    Miller,   JT   H.   Nair   and  A.    J.   Harrinan.  "A 
Household  and  a  Laboratory  Type  of  Panel  for 
'  Testing   Consumer  Preference."     FT^,   Vol.  9, 

No.    9   (September,    1955),   pp.    445-449.  See 
By lund  ,   p.  26. 

2^     Ma t hema tical   or  Statistical  Met hods 

« 

Ragnar   Frisch.      "A  Complete  Scheme   for  Computing 
'  '  a-ll   Direct   and   Crfcss  ^Demand   Elasticities  in 

a  ModQl  with  >jariy  Sectors,'*   Econom.e  tr  i  ca , 
Vol.    27,   No.    2   (1959),   pp,  177-96. 

Gordon  A.   King,      "An  Appraisal   of 'the  "Strengths 

and  WeaUne-ss  es  of,  the  Econometric  Approach," 
AJAE,   Vol.    45   (December,   1963),   pp.  1408rl419. 

This   paper"  foc-uses  on   d  evelopmen  t ,  in 
-  ^     -  the  formulation  of*  econometric  models  for 

.use   in  understanding   and  predicting  consumer 
demand   for   food . 
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A.   Nordin;   G.   G.    Judge,   and  0.  Wahby, 

"Application  of  Econometric  Procedures  to 
the  Demands  for  Agricultural  Products,'^  ' 
Iowa  Agr.   Expt.    S'tai    Res.   Bui.    410  (1954) 


H.  Wold  and  L.  Jureen.  Demand  Analysis,  A 
in  Econometrics  (New  York:  Wiley  and 
1953) . 


Study 
Sons  • 


Miscell aneous' Methodology  ^ 


M. 


M. 


Allison ;  € .  J 
"Menu  Data  and 


Zwick;   and  A.  Brinser. 
their   Contribution   to  Food 


Consumption  Studies,' 
(February ,  *1958) ,  pp 
pp.  56-57.^' 


AJAE 
1-20, 


Vol. 
See 


40,  No. 
Bylund , 


"l^easur  es 


and 


Bur  k 

of  U.S.  Food  Consumption 
book  204   (1958) ,   123  pp. 


Procedures 
"  USDA, 


for 


Analy s  i  s 
Hand- 


Burk.  "5.tu^dles  of  the  Consumption 
and^T^eir  Uses>^ AJAE-i  Vol.  38,  Nq.. 
(December,    1956>,  "pp-..  1736-174J. 


gu.^^^-r^'^The  Study  of 
sumption  ,^"-!  AJAE,  Vol.    41  (Dece 
104  0-49. 


PP 


Gordon 


F-.-  Garl,l|^n;         Kempthorne  and  J< 

Aspec_t'^^§  4^umer  ica]^Sc_oxin-g---5r^^ 
Evalua^ions^"^   Foods       Food   Research,  Vol 
21,  No.   3,    (May-June. 1956) ,   pp.  2J3-281. 
See  Bylund ,   p.    38.     .  '    "  ' 


B  .    Carroll .      "Screening   in   the  Food  Indu^^trx^^ 

ABS  JASA,   Vol.'  52,   No.    279  (1957rTIl3Ai 
^   See  Bylund ,   p.  22, 


J .   E  indh<>ven  and  D .    R.   Peryam .      "Measurement  of 

Preferences   for^Food   Combination,"   FT,   VoL.  '13, 
No.    7    (July,,  1959),   pp.  .^379-382.     See  Bylund7 
p.    63^-"  '  ^ 

M.   J.   Farrell.      "The  New  Theories  of  ..fe^fe^Consumpt  ion 
Function,"   Economic'  J. ,   Vol.    69  (1959). 

Ml 'Friedman.      A  Theory  of   the  Consumption  Function 
-    (Priajceton:     University  Press,  1957). 


H.   L.   Hanson;   J.   G.    Davis;   A.    A.    Campbell;   J.   H:  ^ 
Ande,:^son;   and  H.   Lineweayer.      "Sensory  Test" 
.M€tho-<ls,    II:      Effect  of  -Previous  Tests'on 
Con'sumer  Response   to   Foods,"-  FT,.  Vol.  9, 
No.   2.  '(February,   1955),   pp;   5.6r59.      See  Bylund, 
p.  43. 


M.    G.    Reid.      "What  We  Do  and   Do  Not  Know  About 
Food   Consumption  of  American  Families,"  ^ 
AJAE.   Vol.    AO,   No.   5,    (December,  1958),- 
pp.    l501-1311.      See  Bylund,   p.  175. 


V.   J.   Rhodes.  "The 
Pr  ef  er  enc  es , " 
1955),   pp.  638-651 


Measurement  of  Consumer 
AJAE,   Vol.    37,   No.    4  (November 
See  Bylund ,   p .    144 . 


Sheppar d . 
Syst ems 
Re  sear  c.h , 
1955),  pp 


"Descriptive  Terms   and  Points 
for  Rating  Food  Qualities,"  Food 
Vol.    20,   No.    2' (January-December, 
115-117.      See  Bylund ,   p.  24. 


USDA,    "Schedule   Used   in   the  Survey  of  Food 

Consumption   of  Households   in   the  United 
States ,   Spring  ,   1955 . "  Agricultural 
Marketing  Series:     AMS-200   (July,  1957). 
See  Bylund ,   pp.  ,9-10. 

ographical  Sources 

Bibliography   of   Agriculture,   National  Agricultural 
Library^   U.S.    Dept.    of  Agriculture. 

The  Bibliography  of   Agriculture   i,s  a^ 
monthly   index  to   the  literature  of  agri'cultur 
and  allied   sciences,    based  upon  records  pre- 
pared^by  U.S.   N^t'l.   Ag .   Librarj.  Articles 
of   substantial   interest  are  selected  by 
specialists.      About   120,0130  articles  are 
cataloged  each  year. 

"B^ibliography  .of   Food   Service  Market   Studies  and 
Related  Source  Materials."     Institute,  for 
Food  ♦Service  Manufacturers  'Assoc.  ,  (Chicago: 
1969) ,    10  pp. 

B.    Bylund;.  R.    S.    Hostetter;    and  W./L.  Tomlinson 
Consumer  Behavior.    (An  annotated  bibliography 
with'  special   emphasis   on   food.)      The  Penn- 
..a^vania.  State  University  Dept.    of  Ag .  Econ. 
(UrMTversity  Park,   1962),    220  p.p. 

This   bibliography   is   a  comprehensive 
set   of  references   and   a  review  of  writings 
pertaining   to   consumer  behavior   as  related 
to   food  prescribed  in  a  way  meaningful  to 
the  user.      Topics   covered  with  respect  to 
consumer   behavior  and   food   consumption  are 
methodology,   advertising,  ^cognitive  and 
affective   factors,   consumer   choice    (a<:cep tan'C( 
^nd  preference),   and  marketing  research  and 
consmption.      The  major  drawba'ck  of  this 
biblio'graphy  is   that   it   is  highly  dated.* 
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Cumulative  Index  1973  >      (New  Y-onflc:  The 
^    Board  '  Inc^^^l973)  • 

The  Conference  Board  i$   an  independent, 
non-profit  business  research' organization . 
It^  purpose  is   to  promote  prosperity  and^ 
security  by  ass-is  ting  *in   the  ef  f3^cj:^i^v;^^per a t ion 
and  development  o  S-A^oXuxvt a ry  pr  oduc  ti ve  en  ter - 
prise.     The  'index   to   the  Conf^ej^ertae-  Boar d' s 
published   research  material  is   revised  annually 
with  special   emphasis   on   the  past  10  years  of 
research .  .  * 

he  Demand   and  Pri>ce   Situation,   National  Economic 


Ana lysis   Dl vision,    Economic  ResearchService, 

—  ~ 

The  Demand  and  Price   Situation   is  a 
quarterly  publication  designed   tq  analyze- 
the  economic  situation  of   the  nation  and 
determine  how  fluctuations   in   economic  ( 
activity  will   affect   agricultural  production'  \ 
and  prices  and  how  agr icul>«:fal  prices  affect! 
consumption.     Other  pjj]>i^ca  t  ion  s   of   a'  similar', 
nature  but  much  mo^re  specific  are  the  follow- 
ing      Fats   and  Oils   Situation,   The  Feed 
Situation ,   The  Vegetable  Situation,   The  Wheat 
S  i tua t  ion ,   Livestock   Slaughter  and  Meat  Pro- 
duct ion  ,   Poultry  and   Egg  Situation. 

Dictionary  Catalog  of   the  Giannini  Foundation  of 
Agricultural  Economics   Library,   Vol.  12, 
University  of' California  Berkeley  (Boston: 
G.   K.   Hall,    1971).  i 

The  catalogs   provide  extended  bibli- 
ogriaphics   of  all  aspects  of  agricultural 
.economics.     Most,  of   the  materials   in  the 
library  date  f rojn  1920"  to— the  present  .  _ 
Topi,cs   included   of   interest   to   food  con- 
'  "        sumption   analysis   are  consumer *s  preference, 
consump  tion,   marketing,   and   retailing  of' 
agri'^cul  tu  rally  derived  products. 

C.  'l.  Gregory.  A  Bibliography  for  the  Sociological 
Aspects  of  Consumer  Demands  for  Food  Products, 
Univ.   of  Missouri,   no-  date. 
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Selected  Research  Abstracts  of  PubLished  and  Un- 
,       publiVhed  Reports   Per  taini  ng^  eo"  the  Food         **  - 
S  e rv  i &e"  In S\i s  t  r y T  I n'c rifdTn g~  R"e c-o mm  end" a^t  ions 
-fof^  Research  Needs,  "USDA  ARS  (Washington: 
GPb,  1970), 

Katherine  Spinney.      '*A  Bibliography:     Hotel  and 
Restaurant  Administration  and  ^Related  Sub- 
jects>"  -CHRAQ,   Vol,    11,   No.    2,    (August,  1970), 
/  pp.    51-105.  ^ 

The  bibliography,,  which  is  produced 
annually,   lists   articles  appear  ing   in.  the 
;    previous  year's   trade  journals  dealing 
with  almost   ^yery  aspect  of  hospitality 
^  •         management •  . 

II,      Aggregate  Demand   for'  Food  ,  .  ^ 

A,  Data 

Faith  Clark;   J,   Murray;   G,    S,   w'eis  s ;'  dnd  E, 

Grossman.      Food   Consumption  of  Urban  Families 
in  'the  lUnited  States  with  an  Appraisal  of 
Methods  and  Analysis.   USDA,   Ag.    Info,  Bulletin 
132   (1955)  ,  203  p.p". 

This   bulletin  prese-nta  the  results  of 
surveys' mad-e'  Ixi.  1948-^49  in  vhich  approximately 
4500   schedules  were  finished  by  households  on 
their  food   consumption  for  a  week.      Also  in- 
cluded  is   a   comparison  with  a   1^^9^  isurvey.  An 
average  urban  family  of   3.29^persons  spent 
$26/week3for   food,   about'$8  per  person.  Food 
eaten  away  from  hpme  accounted  for   $4   of  the 
average  $26  spent   for  food.  ^  i 


Ifousehold   Food   Consumption  Survey   19^5.    17  Volumes, 

USDA, ^December   1956 .     Household  Food  ^Consumption 
Survey  -1965-1966.   Consumer   Food   Edphc/mics  Re- 
search  Division,   ARS   USDA.  ^y'' 

\       X  \'       '  ^ 

The  HFCS   is   a  detailed   stu^^y  of  how 
family'  income  affects  *the  consumption  of 
food   commodities..     For.  each   income  level- 
there  is  data  f  or   the  quan  t i  ty  of  a  *  co!mmx),ddt y 
0  which   is   used  per   household  per  week;  in 
pounds,  money  value  per  household  per  week 
spent  on  commodities,   and   the  p.er centage  of 
households  using   the  commodity   in  a"  week. 
The.re  are  17  volumes   to  ^th^^  final  repprt  * 
'each  about*  200  pages,'  detailing  regional,  ^. 
.    seasonal,   nutritional  and  other   aspects  of 
ho  usehold   food  consump^tion-  by  income  level. 


Survey  of   Consujfier   Expenditures   196P-61  Data,  * 
USDL,   Bureau  of  L^bor.  S tat is t i c s  1965.  • 

The  S  CE   is   a  nationwide  survey 
,  expenditures  and   income  o  f  'f  amilices 

in  urban  and,  rural  areas.      The  fina] 
present  data  combined,  into  four^geo^ 
regions   aTjd   th^  total  United  ftates 
also   fXiX  urban,   rural  no'n   fai^m',  'land; 
t     .  farm  popula  bibn&,,  %^The  final  te'porti 

three  groups   of'tsrblesr     \} ,  S^f   and  r/egional 
summaries,    cr'oss-classifickHtions  4r  fami,ly^ 
character  is  tics     and  details  of,   expenditures  f 
and   irfcome.      The  way   the  reports   are'  organized 
m*akQ  it  pos'sibj.e   to  determine  'independently 
o  f   ea  ch  "o-fti  er   the  effect  of   inpQ,me  and  family 
"^size  OQ*the  share  of   i^nc'^ome   spent;   Sot  f6od'/ 
As   income   increases^   the  sh a I'.e  of   income  gpent 
^  fo.r   food  declines.    -As   fam»iiy*size  increase's , 

t1\'e  s.hg^re  spent   for   food   incr^a^ses^,.      '  <^  .  ^ 

'>Fabian  Lind  eri     e  d  .      top  erld  itur  e  Pat  terns'' 6f>  t.h«e 
,jAm  e  r  i  c  a  n  P  ajn  i  1  y  »   The  National  Industri-al' 
Conference   Board,      9'65  ^(  sponsored  by  La£e)^. 

A  statistical   summary  of  expenditure 
/patterns        ,;th^  American   fapiljt   is   de<{)icte.d  '* 
V  based  on  data  f  ro*nf  *the  1960.-61   Survey  o,f , 
^   Cons  urn e>r   Expend  i  tur  es 


'  ^Heitnstra,  \Fo0d:  Xon  sVl^P  t  ion  ,  ^Prices,  and 
Exp  en di  tur  es  >  A,gr  i oul  t u r  a^tS^^o rii0^ i c  Re^por  t , 
So.    138   USDA,   EES'  (Jv.ly  r  193   pp.  ~* 

'       Du^<»ing   the  last  half   Cten tury , '"^p er  capita 
|ood  cons unvj|t  i-o n   a^n d  food   \% s^^  fi'^v  e  g'r a d u a i ly 
incr,e^5^sed ,      The  nu!i»ber  of  potmds'of   food  con- 

^Sumetl  .per  •ca/b4''ta  haye   inc*c.reas&d  and  calorics 
consum**ed  pej:   capita  'have  decreased.  Ketail 
f*ood'^  pr.ices  ,  ki^d*  th%^»total   ocJasumfir*  prite  « 
index  -h'ave  rtfbi^e,  than   tr ipfled  ,t,but  since  1950 

,  foodprices   have  not'ris  ep'*  as  mlich ^'s  the 
itotal   tPI,      Prices  of   food  away  f  rqm  ^home  ^'  » 
follow  tSe   level*  of  ^price-s   for   a;ll"  se'rvicels 
and  have   iTicrease^  ijuch   fa;ster   ^han  prices 
for   food   at\ho'me».  '*Chjan^'es   in  ^d-emand  for 
foo<l  are^relate-d   to  *populati6n*  growth,  * 


*p^rice   changes   among  -commodity  groups,  s«hifts 
A     in  consumer   tastes,   and  *chang*e^   in  income .  *  / 
r   There  are  ov.er  140  pp.    of   statistics   to        *  ^ 
tai'     support   thg  analysis  of   changes   in   the  d"emandl* 
•    for  food.     A*  recent  supplement  updates-«mos^ 
of  the   tables   fo   include  1966.-197'2. 


Sa'dy^e;  F.   Adelsoti;,    Changving  Food  Patterns' in  the^ 
'•^^'Ur^it'ed^>tatses /^USDA  ^R§^  Ci967)  ,   lA  pp.  ,  ' 


^tad:guer^l:te         B.urk.    /'Cff^ijging  Fo?ad  "Patt  erns  of^ 
V        •tfie,  AtnWican  Peopfe /^-^FSV73 ,   August,  195*5, 
.      *    ;  PPr  13-^2.    ,  ^  . 

.  M.    C.    Bu-rk.      Corisump  t  io»n   gc6ji'pmi»^s  ,   A  Multj- 

d  isciplinarvt  Approach.    ^g(NeV  York:.  Wiley, 
'  •  1968)  ,    3^'9  {yp.  A^"* 

THq.  app*roajh  ^to-  this  book  was  influenced 
.  by   the  author's   exp^ri^nce   a«   an  §gricultural 

^  ^    economis  t^  with   the   USDA\  t^here  she  fr^equently 

Vrote   o^  the   ecohomiag^  o»f  '  food 'consumption 
Xhifivbb'ok  present^s   her  approach  '^jtD  fconsump^tion  * 
ecompmics  Vith  much  of*  the  a-^alysis  drawn 
^ '    from  her  e^experiernce  with,  foo'd   consMrap^t  ion  ^ 
,  analysis.-     Discuss*ed,  ar^  micro  'and. macro  *  ^ 

approa'ches  .t;^o   cons^imption  and«a  guide   for  '-^ 
c  an^^ly2^ing«  consumption  problem^.      Also  there 

,  '      a    *  is   a  ^bib^liograp-By  on'  consump  tion  6cgnomics. 

h.         Burk.      Con^^umption  of   Proces$-ed   Farm  Foo^s  « 
*    *iR   the  United  S  t.a  t  es^,  .JJS'DA ,   Mk£g.    Re^s  .    Report  \ 
■    409  (1-960)  V  47  pp.^ 

M.    C.    Burk.-    Trends   and  Patterns  <in   U.S.'%ood  t^ofi- 

•sumption .   USDA  Agy  ^  Handbook  2tIA   (1^958),    123  ppi 

,     Two   aspects^  of  .food   consumption  are  treated 
•^^4n^£his  bulletin.     T*hey  are   the  bro^d  outline 
*   •     <^  /    of   tren«ds  ^in  the  U.S.    food   supplies  and. con- 
sumption'^hrougi^  the-past,50  y^ars-;   and,  some 
'  signif;icant  .patterns  of  ,(|r  o  s  s-s  e  c  t  iona  1 

'  V^rlat^ions  "within   the   ceuntry   in  selected 

{Periods. of   the  half   century   studies  per  capita. 
*use  of   farm  foods   frp^tn  all   sources/was   13  per- 
f;cent  higher  in  1955-59*  thah   30  years—earlier.  * 
jff    ^  Th'e   shi/ft   frpnv  home*  produced  foods    tc  pyrchasetl 
fo^od^.was  a,ryim45  0r'tafit   factor  in   the  "59  per- 
\-\  c.en1i^  increase '^^in -aiferage  yse^of  food  mfirket- 
»  ing"  ^set-VJLtes   from  1^35-39  ,   to   19'55-59;  incomeo. 

•V"*,*'*  '  elafeti^citjes^of  ^per  per  son  ^expend.i  ture  for^^all  * 
.  'f  opti*''deplinj»J  "/rom  1942  fo«  spring*  1955  .  '  Thus* 

•  ex{^e<idt>ures  'varied  les^;-  with 'income*  .of  house- 
•  hold^s   fn  '^he.  more  recent'*(19^'55)    tha^h   the  c      *  ^ 

*  .    earlier  period   (19420.      From  1947   to   1955  ±he 

•  ,^       #      propor:-tioj^  <5f  disposable  ^income  •spent  for  food 
decreased   each  year   except   1951.*  -.^ 


He'leiii '  M.  '  Ekluhd  ^      "A  Cross   Se'ctional  View  of 

U..S Food;  Consumption*'  NFS  128   (May,  1969), 
'  •    'pp/  2  4-49.  *  '        '  i 

This   report  .presents  price  weighted 
cross-sectional   food   cons  urn ption  indexes 
developed   from  infoiynation   collected  in 
rh^ "spring  1965, • Household  Food  Consumption 
Surve.y  ,    in  orderv  to   evaluate  patterns  of 
food   consumption  on  a  consisteri't  basis. 
Family   income  and   urbanization  are  the 

-T'  relevant  variables.      l^er   capita  consumption 

indexes  by  level  of   family   income,  showing 
changes   in   food   consume tioYi  as  income 
changes,   are  given   for   different  urbanizations. 
^  Regional  statistics  by   income'and  urbanization* 
^         were  also  given.     Results:      (1)  Regional 
riations   in  pea:  capita  food  consumption 
were  cut  ift  half   1955  to  1965  ,    (2)   in  195^5 
and  1965,   a  10  percent   increase   in  per^capita 
inc©me  was  associated  with  a  1.5  .pefcent  '  o 

ifi<:rease   in  per   capLfa   food   consumption,        '  ^ 
ft        C3)    the  Northeast  h^d   phe  highest   and  South 
the  lowest  per**  capita  food   con^um^ptaon  ^(4) 
♦   Regional   incgme  shif^ts   explain  part  of  the 
shifts   in  consumption,   and  ^(5)   a  10  percent* 
increase   in   income  led   tp   the   following  re-*  ^ 
sponses:      3  percent   increase,  for  beef /;.pro- 
^   cess  ed<^  f  ru>^.  ts  ,   vegetables,   and  potatoes; 

0  percent  pork,  chi'cken,  fish,-  fresh  p^otat o^e^ 
and  coffee  sljowed  '  1«L  t  tl  e  associl^ion  with^Ln- 
'eome;  consumpftion  of  cereal'  products  and  eggs 
declined  ^lightly^^  as*  inconfes   irii^r eased^ 

John  E'.    E.rstman7»    "U.S?   CQnsumption  of  Frjsjzexi 

Foods.'*     JM  27,   No.    3   (Ju;i:^,    19  03),^  g.  *76. 

"TFo^4''  Expenditure  Outlook;'>^'°NFS  Vok    118  (Novemb'fr, 
.1966)  ,   pp.   26-32.  >  *o     '  '  ^  - 


Food   expend! t'ures   ill   the  thii:d  qi 
of   1966  w^re  ^n^early^S'  p^fefcetit  abpve/the  X^^^ 
level ,    the   largest  '  ann43.aX*  iricr eaB^  'since  "  195L. 
to   that  da^e«     Most'  of   tlSiE  ing'fea^e   in  fo'od 
expenditures  wa^'  dua  •to  21'.  5.-^0   5*0  percent;-.  . 
inclrease.in  pri'ces.    ^^opula  t  j«iOn,' Und  .'p  er  capita 
food*  consumptior?  each  incre-^sed  afeout   1  percent 
Per  capita  disposable^  income  was  about  H  per- 
cent -hi^g^her  in  1966^  than  1965  and   18^r2  p*erQer^ 
of   income. ^^a^  spe'nt^for   food.  ^Sal^e«s  Qf  grocery 
stores'  increased  ^6^^p ercen t ,    e.atin^  ffia^c*e,s  12 
per  G-enj:.-^^;id»*^drr  inking  places  3^  p  6'i'<fen  t  * 


^brief  analysis  of   the^i965  Household  Food 
Consumption   Survey'  shows   the  value  of  food 
per  c;ap.i'ta  for  one  week  in  spring  1965  was 
$10.65  with  $1.86''speAt   for  food  away  from..  ' 
i&me.      Spring  is^Jthe  most  representative 
.f.or^^ating  patterns,  -of   the  four  seasdns. 

Karl  Fox.      !'Reiatiohs   Between  Prices*  Consumptidn 
•  and  Production:"  *  JASA ,   Voi^    56,   No.  255- 
(S ep  t  ember ^,   19  51^  ,*  pp  .  323-333. 

fc  '  *       *  *  ' 

<Hazen  F Gal'e.      "Food   irr'  the   1960*s.  Expenditures, 
Prices  ,   and   Con  sump  ti  an  .       ^FS  ,   133  *  (Aug  lis  t  , 
0,1970),   pp.  25-^28. 


During   the  1960  '  s , the  ^proportion  of  in- 
come  spej:it   for   food  jdeclijted   from  20.0  percent 
'  *        to  16.7  percent.      Food  prices  ,rose   24.0  percent 
and  per  Capita  consumption   rose  5.5'percent. 
Food   exp'endi  tur  es   per  person   increased  due  to 
*  increase  ip.  prices  and  ,  cpns  ump  t  ion  .      The  in- 
crease  in  prices   and   consumption  was  much 
larger  after   1965,    than  beiore  1965.  ^ 

Fred^erick  D.   Gray.^'   "Population   and   Food'  Consump,tion 
N£S,   123   (Febr^uary,    1968),   pp.  24-26. 

Poptilation   is    the  primary  determinant 
e>f  demand   for  agricultural  prt^ducts   in. a  high 
income'  country  such   as   the   U.S.      Although  per 
^     capita   consumption   in  pounds   has  decreased, 
the  price  we,ighted   food   co'Vis ump  t i^qn   inldex  • 
-has   increased  showing   that  people  are'buying* 
"  higher  griced^  f  oo  d  s  -  (^ipa  t  s  )  -and  more  highly 
--prx) Ceased   foods.*     If  per  capita  food  con- 
'sumption  remain's   relatively   constant  ,   the  • 
food^ industry  ^Sll   grow  in  -proppr t ion   to  " 
t  h  e  p  o  p  u  1  a  t  i  o  n  ,        ^  ^ 

.A  Gt5ide>to   Consumer  Markets,   1972-73,    Conference'*  ^ 
Bo^rd  R^B^ro/t.  569.  . 


D.   B     Hacker.and.  E,   'D.    Miller*.      "Food   Patterns  of 
th^  Southwest/'^     The  American  J ,  yof  Clinical^ 
.Nutrition  ,  ".Vol .    7  ,   No  .    3  -  (Mdrch-April ,   1959)  , 
pp.    224-229.         '  ^  ' 


J  .   yeims  tra  *and 
61,   NFS,.  11'7, 
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H.  M.  Eklund.  '*Food  Expenditures  in  1960- 
USDA  ERS    (Aiigust,   1966>.,^p.  37-44. 


The  article  provides   an  analys^is  of^  Survey  of  Con- 
sumer Expenditures   1960-61.      Results  of  -SCE  ar e  '  compared 
with   the  1955  House'hold  Food   Consumption  Survey.  Summaries 
of   spending  patterns   are  presented  with  respect   to  levels', 
of   income,    to   regions   and   tq   family   si,ze^s.      Food  expendi-. 
tures  were  also   discussed  with  respect   to   income,  family 
size,   by  urbanization,   and  by  region. 


A.  C.  Manchester.  "To tal ,  Consumer  Spending 
Processe4  Foods  Rem^ains  Stable."  NFS  , 
pp.  35-39. 


of   Fresh  Vers|i3 
144    (May ,   1973) , 


The  past   two  decades   have  witnessed  surprisingly 
little  Ghange   in  total   consumption  of   foods   according  to 
whether   they  are   fresh  or  processed.     Fresh  products  in- 
creased  from  36.4  percent  of   total   consumption  expendi- 
tures  in  1952   to   38.6  percent   in  1971.     Products  preserved 
but^not  otherwise   changed,   decreased   from  30.7  percent 
to  29. 1  percent.     Derivative  products,  decreased  from 
10.5  percent   to   10.0  percent  between'i952  and  1971. 
Comminuted  products    (manufactured  products  with  several 
ingredients)   were  about   thje   same--22.4  percent  vs.  22.3 
percent. 


*^New  Directions 
'  ■     1972),  pp. 


in  Food', 
44-49. 


Clothing,   and  SheJter."   CBR^  (May, 


D.    B.    Suits.      "The  Determinants  bf.  Consumer  Expenditures*:  A 
Review  of  Present  Knowledge.     ..in  Impacts  of  Monetary 
Policy ,   one  .of   the   research   studies  prep'ared   for  t;he 
Commission  on  Money  ♦^and  Credit*,    ("Pr^ntic^  Hall  Inc.., 
1963)  /•       ,  '  '         ■  .  " 

'*USDA  Forecasts   Food   Output."     Natlottal  ..Agricultural  Outlook 
Con^ferehce   in  ^E   (April,   19)3)/*pp..    a6-92.  " 


Per  capita  food  ^consumption  -in  .1973o  is   expected  ^o 
set  a  new  record.  *  At*  the  same  time,    retail  food  pric|^s 
are  likely  "to  rise  about" 6  percent  abave  1972  ^  Food 
p'fices   rose  in  l972,   although  consumers  had  one  of  the 
sharpest  boasts,  in  purcha'sitig  pcTwer  in  several  years. 


5dO 


Laura  Mae  Webb.     •"Changing  Patt.erns  of  Constimer  Expendi- 
tures?./'    Survey  o-f  Consumer  Expenditures  1960.-61 
^BLS  Report 


No 


-238-5'n^March,Q^4) 


Changes   in  urban   family  spending  patterns  be- 
.    tween  1950  and  1968  are  surveyed.    oFamilies  spent 
more   for  all   food   and  away   frorij^  home'  foods,'  but  food 
spending  as  a  share  of  consumption   expenditures  de- 
.    .  ,  cliiied   from  29.7  percent   to   24.4  perc-eqt  and  away 
froii)  home  'Speeding  declined   from  5.7  percent  *to 
5.1  percent  of   consumption  expenditures.  •'•This  waV 
du.e   to   the   fact   that   the   income  ,of   the  average  urban 
family  Incr^as^ed  49  percent  between  1950^  and  1*960.. 

Laiira  Hae  Webb.-    "Food   Expenditures   of  Urban  Families 
'    .1950  to   1960-61."     SurVey  ,of.  Consumer  Expenditures 
'      .  1960-:61  ,   BLS   R-eport  ^o.    238.-9  ^^M^y,  1965), 

Average  annual  food   expenditures  of  urban 
families   increased  16  percent   from  1950  to-1^61. 

;        ''During   this  period,   retail   food  prices  measured  by 
the^  .Consumer  Price  Index  incr  eas  ed '1 8  .  9  percent. 
Therefore   th'e  average  urbaq,  family   spent   less  ii\ 
Goastanfdollars   in  1961  on   food   ttian   in-  1950,  a- 
surpris-in'g  decrease  since   income  vras   rising  over 
the'perlod.      The  decline   is.  attributed   Vo  a%e-' 
,   ,      cr  ease  i  in  consumption  of   food   typfes   for  whi.ch  priced  ' 
rose  more   than  average  and  an   inc^ease^  iir  conaump't^on 
of   food  ,  typ*es   for'.which  'pri€re  increases' were  neglig,ible 
'The  value  of   all   food   consuined  by  ur ban"  f amiJLLe^  is 

?i  not  r^^lected  by  the  BLS   survey.      Foj;xd-'-t'1ec'eT^  as 

gift§,    schqol   lurfch'  programj^atr^"^^ixp^n       a'ccbyn^  \ 
eating   increased*     Thus>-ir!ieB'LS   su;rvey  understates  ;^ 
the  'Value  "o  f   food  consum'ed.' 


Irene  H.^Wogamot.      "Trends   in  Buy^g   azid^.Using  Food 
^US^DA  Aks   (ic968),   10  pp..  ^  »  - 


C.     Demand  Analysis 


*BrUTio  Baldini 


A^r  icu'l^uf  al 
Un  iv . 


anQ  Demand^Fun c t i6ns  'for 


Ph.D.  Thesia/ia  Ag .  Econ 
(September  ,  ^0.66)     264  ^p  . 
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K..  Boatwell  ^an^r^R^  L .   Simmon^-'  .  "Estimation  of  .Demand 

for  F-ood  anci  6t4r4r  Products  Assuming  Ojdln^lly,  Separate 
Utility .  "S  AJAE.  Vol.    5(3,-  No.    2   -(May,   1968),   pp.  366- 

3  78.  '       .  ' 

r  .  - 

The  article  presents   art  econometric ^ model  for 
_    the   estimation  of   demand  and   income   elasticities  of 
f  ood  anji  other  pto.ducts.     Actual 'numerical  ' estiraaX'es 
are  derived   for  dur-a^les,   non-durabl'€s services, 
dairy  products,   meats,   cereals,   and   fruits  and 
vegetables.     All  income  elasticities  are  posdtive  , 
,  and'  all  of   the   inherent  price   elasticities  negative, 
'     as   expected  by   the  author. ^  ^     ,    >      *  ^ 

E.    Braii^ow.      "In terr.elations  among 'Demands   for  Farnf 
Products  and  Implications   for   Control  of  "Marketing 
"Supply.'*     Pennsylvania  Agr icu].JEiyr al   Experiment  Station: 
(University   Park:   Bulletin   680   (August,  1961). 

/-^The  author  presents   a  consistent  integrated, 
d^c-ription  of   the  deman<f  *s  t  rjuc  t  ur  e  tor  farm  products.^ 
Spelled   out  mathematically   are^prlce  quantity  relation-' 
ships   for  numerous   farm  commodities.     The  study  cov-ers 
both   the  retail  and  farm  levels^ of  demand.     Per  capita 
food   consumption  over-tTme  has   been,  infX^enced  by  the 
levelSof   intome ,   decline   in  manual   labor^    the^  shift  - 
^  '  of  population   from  f 3rm  to'  city ^   reduced  waste   in  '  * 
processing,   and  better  Control  tof  *  bo/dy  weigh  t .  Th-ese 
apparen»tly  are   causing  pet  capita  'food,  consunrption 
^  to  decline   0..  08  percent   annually.  ^, 

C.   Burk.     '^Development^  of  a  New  Ap{)roa^ch   to"^.  Forecasting 
Demand."     AJAE,   Vol.    4  6 ,  -  N'o  .    3   (August  196A),   pp.  618- 
32-.  •  "  '  .  , 

C.   Burk.    -VAn  .Economic* AppTaisar  of  Changes   in  Rural* 
Food   Consumption."     AJAE,   Vol.    40,,N^o.    3  (August, 
/1958),   pp.    572-590.'^  See  gy.lund,   pp^.  178-179. 

C.    Burk,      "Prpblems   in   the  Analysis  af   Food  Consumption." 
'  in  U.S.   Ag.   Mkt'-g.    Service,"  Ag .    E.con.   Report,   Vo'1 ,  6, 
No.l(Janaary,1954),p.  10-19* 

o-Chen  Chen .      Reliability  of  Demand   Etfuat^foiTs"  f  o r  Firm 
Products   in  Future'' Time  Periods,  M.S.  Thesis, 

^  Agricultural  Economics  and  Rural  Socio,logy,  The 
Pennsylvania  State  University   (January,*  19^60^  . 

Models  predicting  -  demand  for  me^ts,  livesto-ck 
^pTfoducts,   cotton,   and  wheat  we/re  tested"  by  regression 
analysis   using  varia-bles  as  prTjce,   total  DPI,  per 
capitad. 'Sispo.sable  income  and  f  he^- consumers  price 
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Index*     Findings'  were  that  -th^  error  of  p-r edict ix>tt 
is  larger   through   tine  due*to   increasing  inap^ 
p 1 i cab i 1 i ty " o f  values   for   exogenous  variables, 

denand  nodels  using   logarithms   of  variables 
appear^^fc<^  be  better  predictors   than   thQse  using 
actual  values .  . 


W .  W 


Jean 


Cochrajie  and  H.    C.    Lampe.      "The  Nature  of  the  Race 
Between  Food   Supplies  and  Demand   in   the  United  States,, 
1961-1975."     AJAE,   Vol.    35,   No.    2   (1953),   J)p.  203-22. 


Crockett 

c^edings   

Irwin  Friend 
of  Fiiian<:-e 
1960. 


"Demand  Relationships   for   Fogd"   in  Pro." 
Qi   the- -Con f er ence  on   Consumption  and  Savings 


and  Robert 
and  Commerce 


Jones,    eds.   Wharton  School 
University  of  Pennsylvania, 


Rex   F.    &al^^  "DemalTd 
Farm  Leyel ,  Some 
•  Problems , "  J ASA, 
668,. 


for  Farm  Products   at  Retail  and 
Emp  irical  Measure.ments   and  Related 
Vol.    53    (September,    1958),   op.  656-' 

\ 


'  Expenditures   for   food  at   the   retail  'level  *are 
fairly   responsive   to   changes   in   consumer  income. 
Th^-  use  of   food  products   as   they   come  from   the  farm 
are  relative iy  unresponsive,  to  price  and  income 
changes.    ^Data  on  retail  expenditures  for  iood,  the- 
marketing  bill,   and   the  farm  value  are  used  to 
present  emp  irical  mea'surements   of   price  and  income 
^asticities   of   demand,    the   flexibility  of  expendi-* 
tures   relative   to   income,    and   the   interreLat  ion^TTTps 
among   these  elasticities.      Incoine   elasticity  for 
all   food  was  about  0  .^5  and   for   food   away   from  home 
about  "0.9     A  10  percent   i-ncre-ase  in   income  is 
associated  with  a,  9*  percent   increase   in   the  market- 
ing bill.  .  . 


^1 


A.   Girshick  and  T. jHaavelino.    /'Statistical  Analysis 
of   the.  Demand   for  Food*:     Examples   of  Simultaneous 
\        Estima.tion  o  f  #S  t  r  uc  t  ur  a  1   Equations."  ^  Economet^r  ica  , 
Vol.    n.   No.    2-  (1947)',   pp.    79-110.    '  # 


K.    A.    Fox.      "Changes  ,in   the  Structure  of  •Deinari^hH&ax..j[arm 
Products."     AJAE,    Vol.    37,   No.    3   Uugus  t  ,  19  5  5)7""^ 
411-428.     Slee  Bylund  ,   p.    179.  . 


r 
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R.   S.   Ho"u^"haker  arid  L.   D.   Taylor.     Consuiner  De-s^a-nd  in  ' 

.the  United  States:  Analysis   and  Projection  ,   2nd   e  d . 

( Cam-bjidge :     Harvard  University  Pr'ess,   1970)  -321 -p-p- 

This  inonograph  is  .an  econometric  demand  study 
for  pro  j  ectdLng '  all   items  of   United  States  privat'e 
consumption   expenditures,   particularly  'in  1970. 
The  dynamic  model  on  which  most  of   the  work  is  based 
generalizes   an   idea  adopted   in  demand   studies  for 
durables:     .that   current   purchases   depend  not  only 
on  current   income  and  prices,   but   also  on   the  pr-e- 
-    existing   inventory   of   the  item.      For  njindurable 
commodities ,  -ii^aJxit   foriaa'tian  is  , the  e-xac  t  counter 
part   of   stock  adjustment.      Demand  e.quations  were 
selected  for  83  commodities   including   f t)^d  poar chased 
for  off-premise  consumption,   alcoholic  beverages, 
purchased  meals,    food   furnished  'government  and 
commercial  employees,   and   food  produced  and  consumed 
on   f arms . 

L'.    Jureen.      "Lorfg   Term.  Trends   in  Food   Consumption:  A 

Hulticountry   Study."     Economet r i ca ,   Vol.    24,   No.  1 
(January,   1956),   pp.    1-21.      See  Bylund  ,   p.    181.  . 

G.   M.    Kuzne"ts.      "Measurement   of   Market  Demand  with 

Particular  Reference   to  Consumer  Demand   for  Food." 
AJAf,,  Vol.    35,   No.    5   (4>^^ber,   1953^),   pp.  878-8^5. 

Corrine  LeBovit.      "U.S.    Food   Coit sumption:    .Annual  Dis- 
appearance and  Household  Survey  Data."     NFS ,  126 
(November,    1968),   pp.  32-41. 

Food   consumption  data   derived   from  household 
surveys  were  compared  with  time  series   data,  after 
adjtistipents  wCvre  made  to  make  the  sets,  of  data  con- 
sistent.    Timfe  series   data  are  compiled  yearly  usi-ng 
the  disappearance  m-ethoci   to  determine'  food  consumption 
Aft-eV'^adjustment,    trends   in   consumption   impJL i ed  by 
household'  survey   da'ta  were  usually   consist; en t  with 
those  based  on   time  series  disappearance  data.',  ' 

Marc  Nerlove.     Distributed  Lags   and  Demand  Analysis  for 

Agri  cultural   and  other   Commod  i  t  i  eS->  HSDA^^.XRS  , .  Agr  .  _ 

Handbook  141   C1958) .  " 

This  publication  summarizes   availal)le  literature 
on   the  use  of  dis'tributed  lags   in  the  analysis  of 
demand   for   individual   cotnmodi  ties   and   contributes  a 
substan^tial  amount   of   new  material   to   the  problem  of 
estimating   dyna'mic  -d-eu^and  relationships.  Although' 
"'^•distributed  lags  hav4  been  used   in  the  analysis  of 
some  economic  problems   to   this-  date   they  have  been 


rarielyTs^ed   in  connection  with  aemand  analyses. 

These   techniques   appear   to  be  useful  in  measuring  lon^r 

run  and   short-run  demand  functions.      Several  applied 

exampl es   are  discus sed  in  detail.-    Considerable  emphasis 

of   this   report   is  placed  on  methodological  aspects, 

in  part   to   call   attention   to  pfoijlem  areas. 

Marc  Nerlove  and  William  Addison.      "Statistical  Estimation 
of   Long   Run  Elasticities   of  Supply   and  Demand,". 
AJAE,   Vol.    AO   (1958),   pp.  861-80. 

^  t;f  • 

Using   statistical  methods  of   analysis  the 
aut"SQrs   attempt   to   establish  price   elasticities  of 
siw5plyN^^d  demand   and   income   elasticities  of  demand 
fc\r  various   food   commodities.      The  most  significant 
firuH^ngo^   the  paper   is   that   evidence  of  serial 
cbrreTatlonof   residuals  of   the  estimated  supply  or 
demand   relationships   is   reduced  or   eliminated  entirely. 
The   reason   for   the  difference  between   the  dynamic 
and   static   approaches   is   explained   iri^  terms   of  the 
economic   significance  of    the  model   employed .  The 
met'Hodsr  thus  presented  offer  an   economic   solution  to 
a  problem  which  has  been   treated   in  .purely  statistical 
terms .      *  • 


James   Tobin,      "A  Statistical   Demand   Function  for.Food^ 
-  ^  iti-t-h^  USA."     J.    Royal  S  tatislri  c-5"S-o  c  .  IQ-g"; — C^ier . -A) 
.   (1950) ,   pp.  113-141. 

William  H.   Waldorf.      "The  Demand   ior  and   Supply  of  Food 
Marketing  Services."     AJAE  48:     No.    1   (February,  "  " 
1966),   pp.    42-60.    -  '  ^ 

The  article   is  .concernBd  with  estiinating  changes 
in   the  demand]^aiid  supply   of   food  ^marke ting  services 
in  order   to   explain   the  decline  in  the   farm  share  of 
U.S.    consumption   expenditures   for   food.      From  1929 
'.to   1962   there  was  no   real   increase   in   the  price^^bf^  ~ 
food  marketing   s  e  rv  i  ces     b  ecaus  e   the  supplyN  of 
marketing   services   kept  pace  with  demand.     ut  the 
decJ-ihe  in   the  farm   share  of  consumption   e^p  endi- 
tures  one-third   is   due   to   an  increase  xh^'einan'd  for 
food  maxk-e-t-in-g--s-ej:vices  and   two- thirds   to  ag-ricul  turaj. 
production  iacxeaAing  fas  t  eT~^tTia*!r^Tl~enra-n-d-^- —  
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WilliaTO  H.   Waldorfv     '^Demand .  f  o r  Manufactur ed  Foods  , 

Manufacturer's   Services   and 'Farm*  Products   in  Food 
"Matiuf  acturing.  "     USDA  ERS   Tech  BulXetin  1317 
(December,    1964)',   60  pp. 

This  study   employs   a   simple  econometric  model 
to   explain  hpusehold  behavior  toward   increased  con- 
sumption, of   processed   food  an4   the  declin.e  of   the  • 
farm  share  of   the  food  dollar.     More  specifically 
it   estimates   three  demand   relations   associated  with 
^domestic   civilian  consumption  or   processed  farm 
food  products:      (1)-  A  demand  relation   f  acing^' mairu'-' 
facturers   for   total  manufactured   farm  foods,    (2)  a" 
d  em  and   relation   facing  manufactur-ers   for   total  food 
manufacturers '    services ,   and    C5>~  a  demand  relation 
facing   farmers   for  .total   farm  products   consumed  in 
food  manufacturing.     Primary  interest   is  with  (2). 

A  major   findir>g  was   that   t^e  demand  of  house- 
holds  for  factory  processing  services   increas~ed  be- 
tween  two  and  three   times   for   tKe  period  studi'ed^- 
^    (1929  to   1950's).      Real  per   capita  income  was  the 
only   significant  variable  associated  with   the  shift 
in  demand.      The   estimated   income   elasticities  for 
foo'd  manufacturers*    services  was   O.861,   for  farm^foo^ 
products  used  in  manufacturing  0.35,''and   for  manu,-' 
factu-red   foo-d  p^roducts  0.57__*.^  Tihe  in-come  elas  t-i-ci-ty- 
for  manufactured   food  products   is   the'  weighted   sum  ^ 
o-f   the  other  two.     Also,   household  purchases  of  ' 
factory  processing  s ex vices  respond  about  a^  much 
to  price   changes   as   they  did  with   income.  ^  -  — 

The  article   includes 'a  s  tudy  qj   th  e~  ~eTf  ec  ts^ 
of   an  expected   income  series  on  con-sumption  based 
on  the  concept  of   an  average^  economic  h^ri-Z-on   f or 
all   consumption.     On   the  whole,    the  results   show  - 
that  jSuch  a  study  is   inappropriate/for   the  foods 
and   services   included  in   the   s tudy.  -    Th^  bib-biography 
provides  a   list  of  literature  pertinent   to  the 
economics  of   food  consumption. 


Forecasts  ^-  — 
•  i 

J^^Gonsumer^Market   in. 1980:     Nond-^arabl-e  Gootis/'  C&R 
(M-^rch,   1972),  pp.". .43-45.  ^ 

'^Current  i^rerrti-s—iii  Consumer  Markets,'*   CBR*  (May ,   1970)  , 
pp.    23-26.        ^  "  — *  • 


Forecasts   the  Tfta r ke t   for  food  in  1970'si 


The  ir,S/  Economy   in  1.990,   Conference  Eoard  ^eporCSSS 
(197Z) ,   31  pp,  '  . 


Ill,     A*     Increasing  Marketing  Costs 

»      ^  « 

0,         Blaich  and  L,    F,   Hermann.     Perspectives  on 
^  Farm  Product  Marke-tin^^   Market ing  Economics 

^vision,   ERS,   USDA,   Report   313  ,    (1966),   27  pp  , 

_y  This   report   considers  primarily   the  supply 

of   farm  products   for   consumption.     However  factors 
which   cause  changes   in   the   level   of  consumption 
are  discussed  such  as   the  .quantity  of  services 
-embodied   in   commodities.,   effects  of   income,  and 
ris  ing  prices • 

Hazen  F,   Gale,      Th>e  Farm  Food  Marketing  Bill  and  Its 
Components  ,   USDA,   ERS,   Ag ,    Econ,  .Report  No,  105 
(January^   1967),    58  pp. 

The   total  increase   in  the  marketing  bill 
fri>n?  1929   t6'y963  was   caused  by  growth   in  the 
^^^^^^Tolume  of  _food  handled  and^  in  unit  marketing 
«     charges.      Larger  volumes  '  accounted   for  42  per- 
^    ^'  cent  and  higher  unit  charges   for   58  percent  of 

^  ,    ~ '  *  incr  eas^a  •  In   the  mark-e^HLng  bidi~  -  Fxuits  and 

*  •         vegetables  had   the   largest  marketing  margins, 

meats  were   ranked  second,   and  bakery  and  cereal 
products   third.     Poultry  and   eggs  had   the  small- 
est marketing  bill*     Retailers  accounted   for  44 
percent   of   the   to tal ^ market ing  bill   in  196^ 
(including   eating  out  placed),   processing   39  per- 
. c en t , d i s t r ibut i on  17  percent.     The  volume  of 
products   sold,  by   retailers  includ: 
^-  places   ihcreased   faster   than  total 

food  markets*     More  specifically 
of   foo*d  .handlad  by  restaurants  aru 
plac*es   i n c r e,a s«;--rr"*e^i^??i ve,  t o   the  propo^^r tian 
handled  by   retail   sales.     This   replort  contains 
an  excellent  bibliography,     '  .  -  ^ 
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'Gegr ge  W Ladd,, 
*         Services , 


"On  Some  Pleasures  of  Food  Marketing 
JASA,   Vol.    56   (March,,   19.61),   pp/  65-69^ 


Some  economists   have  applied  multiple  ^regression 
analysis   to  national   aggregate  time  series   to  measur e 
elast  icLtdes-'ef  demand  for  all   food  marketing  services 
This  paperN^emons  trates   the   inap4)ropr  iateness  of  the 
measures  of  marketing   services;   price,  quantity 
and  value  used   in   the  analyses.     The  service  price 
,  index  used  was   actually  a  services  value  index;  the- 
se^r vices   quantity   index  use'd  was   an   index  of  fo^d 
quantity-;    and   the  measure  of  value  us^d  contained 
errors  of  observation  of   such  a  nature  as   to  lead  to 
biased  elasticity   estimates •      Finally|  formulas  are 
su.ggested  which  might  be  used   for   the  construction 
of  a  Laspeyre's   index  of   service  prices'and   a  Paasche 


index 


of  quantity  servi'ces 


.   Waugh  and*K,   W,    Ogren,      "An  Interpretation  of     .  , 
Changes   in  Agricultural  Marketing   Costs,"     AER , 
Voi:   51,   No,    2   (1961),   pp,    213-224,  .     ,  ^ 

,  Consumers   are  not  buying  the  same  basket  of 
food   that   they  purchased   twenty   or   thirty  years  ago. 
They  are  buying   foods   that   are  more  highly  processed 
and  sold   in   fancy  packages.      They  are  buying  more 
food*— i-n  r  es  tauraht-s— ^-di^moire  of   tjieir  Food   i^  pur— 
chased  and   less   comes   from  home  gardens.      Thus  the 
total   amount  of  irtoney   spent   by   consumers   for  food 
has  gone  up  more  than  has   the  cost  of  a  s^tandard' 
m-arket   basket ,  •  ' 


William         Waldorf   and  JeanettV^indlay/"'""^'--^^-?-^-^^ 

Initermed  iate  Goods  andr  Services  usqd  in  Markj^tiug 
Farm  Foods,"  "USDA^^^^^^E^Rg^^ 

Situation  "X^f^  \  -^j^tfTT"  ^  " 


To  perforp  the  mult i tude  "o f  serviees  required 
i-n-jmarketi-ng  -domestic   £arm  food-  p^'Coduct-s',  assemblers,^ 

pcess.ors,   wholesalers,   retailer  s  r""S^n~€U-^3y  from  ^ 
home  eating  places  buy^'a  wide  array  pf  good's  ahd» 
services   from  -nonfarm  businesses  not  directly  en- 
i.'ga'g^lfcs^ji^mafket ing   fo<3d  .products  ,      The  article  pre-'^ 
v-senl:s   a*  newly   constructed   index  sho^l^g'  changes  in 

prices  of   inTBrmedi aj;e  goods^^and^  §,ervioes,   *  Increase^^  • 
.  in   the  pr i cjes  c'oJE^^these  gc^oc3U3;''^^^'^ser^7^^                are^  J 
not  offset  by^.-'ilnrcr eases   in^prr odjCp>t i v^ ty  resalt  in  ^  * 
higher   coasts   of  food  jti^sttKeting   services^    ""The    ■*  / 
purpose^  of  fhe                           provide  "a   link  ^betw'een  -  ^ 
consjumer  de-raand  *a^.  t;he  retail^  level  and  the  market-  — 
•ing  sy*stem*'s  demand  Tor   fo^^d  at   the'  farm  leV^elt^-  ^„JI^ 


1^ 
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B,     Market  Structure 


Agricultural  Market's   in  Change.   Marketing  Economics 

v'    Division,    USDA  ERS  ,  Ag .    Ecoh. -Report  No.    95  (July, 
1966)   396  pp..    '    .  ^  ^  ^  

^   Agricultu-ral  ma  riveting  has  changes   in  response 
to  many   stimuli.     There  have  been   innovations   at  all 
levels  of  manuf acti^i^ing  and  retailing  such  as  in- 
creased processing 'and  fast  food  restaurants.  These 

chaages  are  enumerated  and  r  e  1  aT^rd"  t"o"  oTfT'eY  "socT  o-  

economic  variable's   such   as   changes   in   the  level  of 
competition,   population,    the   labor   force,  income, 
education,    leisure,    and^  changes   in  consumption 
pa_U:.ferns  .     Aspect^   of  .^theoretical   economics  deal- 
ing with   innovations   aud-market   expansion  are  dis- 
cussed^ and  related^  to  mar'Refing  agricultural  products 


About   two-thirds^f   the  study   is  given   to   the' develop- 
ment o^  mark^^ng   techniques 'for  various  commodities. 
Problen^s,  cotijsldered'  are  jnarketing  channels,  transporta- 
tion,   |>,5£^p<res  s  ing  methods  and   costs,   prices,  market^ 
powe,r,    changes  ^in   the^retail  market,   and  some  pro- 
jections based  on  specific  market  .and  overall 
economic  conditions. 


Paul  L.    Farris,  ed. 

and ' Practice  in 


Mack-e-tr-'-grg^Tgre.  .E^esearch  ,  Theory 
Agri  cultural  Ecanpinic^  (.Ames  .  -Iow< 


Iowa  State  University  Press, 

This  book  deals  ^^^rfFi'  lai)or  product  ivit-y  '^^^^e  11 
as  QthejP'.lrt)pic^^nd   se.ekg   to^  es  tablisb^.-a'^^basls  for 
eValuatinR.,.dt:^D^f  ormance  of   the  fo'^d   industry.  • 

-^Food  f  rom  ^Fax-irfer  to   Consumer  /  Report  rof   the  Natio^nal 

Commission  6n,.J?t5od  MarlietJ.rig^  <  June  ,    1966)  ,  •  Z-O-J  pp.^ 


"'^  ?}^'^  report  '<^'^^l±^;;^rnly  with  trhe  strja attire  a-nd 

-concentration  of.  the  food  industrj^.  Cii^-p^^s  1  anS. 
.  '2   give  a  bri^jE^^:^  •consume^^;>€xp4ndi  tur  e  * 

^         -.^-''^yh-ang'e^i^^^  foocf  m^LrJ^ting^"  at e 'd^~ ^'t o 
^fi<^^<^^^J^ogy  oju^inr^ange^s  of  economic 
variables   inXi1ienj::.ing'';:lmaj>et ing  cojidi  t^Oii'S^*  - 


The  F^.od  Marketing  InWs  tries:     Recenfe-^^and  Prospect  ij^- 

S^t^uctural  Changes* / ;  Mar ketin^-^'geonomics  Divis^^^T^ 
ERS,   U^DA,. Report   295.:' ( 1 96  6;^,  ,,^3  pp  .    '  -  ' 


On 


.aces 


ne  outstandiag  ch^ac]{je.rl''s  t i^^^o^?^  fobd  i, 
in^  indu^.ries  Ms'^eeo ^,^<^^^"t h  .  '  A 

a^t  u  r  a  1  ah^n  g  e  ^  ^'c&omfaxv/  i  n  g  this 

^e  ris.e-of  ^up^-  m^^'e-ts^^ntf. 
i^iS^  organizations/ \-&atinfg^  pj. 


grow'th  has  been 
1  ^  r  g^e'^i  0^0  d  r  ef  a 
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have  gained  an  increasing  pro^qxtion  of  .the 
consumers   food  dollAt\     Between  1963^  and  lo965 
sales  of  .eating,  places  gr^o^w  50  percent  faster 
than  grocery' s  tor  e  I'sales  ♦ 


Richard  H.   ^blttn^     The  Supply  and  Den^and  5  tructifr^'^'Of 
4  Eo^d  Rfetail^inR  Services  ,   Harvard  *S'tudies   in  Market- 
ing Farm  ^Products  ^ //10-18   (June  1954),    64  pp,. 

The  objectives  of   the  study   are  not  only  to 
.    explain   the  nature  of  demand  services' associated 
with  food  retailing  but  ^also   to  examine  cbaracter- 
is^tics  of  thei  equilibrium  that   ±s  strict  between 
^s'ervxce  groce'ry   store?<and   the  limited  "service 
^tore^.  *  A  case  study  method  was  used,.     A  Mass-        «  . 
achusetts   town  of  nearly   "typical"  characteristics 
was*  selected.     Data  were  collected   for   all  foj'd  . 
,retail<erd  asperating  at   the   time  of   the  study  and 

for  all' gro'ce^s  operating  in  1940.     This  stydy 
'^o-inj^  to   the  conclusion   that*  the   income  elasticity 
^p^'-'^emand  for^credit  and  delivery  service  is  neither 
cle*arly  pp^itive  nor  negative;  nrather   ^hdfe  is 
evidence  that  'the  demand  for'  ctedit   is  concentra»ted* 
in   t^he  upper  ^m^iddle-rncome  brackets   whe*r eas  tlfe 
demand  for  delivery„„S_ervice  shows  only   the  slightest 
indication  of   the  same  pattern.'  '  .'^ 


R.    L,   Kohls.  '    "The  Place  of  Merchandising  -and  Promotion 

in  Expanding  Deman'd  for  Food .  "  AJAE Vol  ,  37  ,  No  .  5 
'(December,  ^1955)^   pp.    1380-1386.  '  -  '  ' 


Rr'.   L.   Kohls  arid  W.   D.   Dunny.,    Marketing  of  A/gr,i cultural 
Products  4.  th   ed  .    ^New  York:     The*  MacMillan' Co  ,  ,  * 
1972).  \  .  ^  *  '  • 


-A,  framework,  for   the  market'irig  of  agricultural 
^  pro'ducts.  is   establi,she'd  by  cjon^idering   the  flow 
.of  goods   through  th^^Jood   industry .  ^^n;e  i:haj)ter  , 
\       discusses   the  dej^erminarh  ts   Qf^jgn^-um^fcion  of]  ^ 

a^r  icvrlturaJL';^xmm  out  lin 

m  a  r  kejt^n^"^^je*d^^  t  i  o  n 

a  s  p  e  c  t#-"^  p  Tj>4^ c .t^^rfT^ajt;^:^^        P^io  rf>a  r j 


Robeft  'E,.   Kuen^ex^^  Mon,    

.    .Sttidl-es  j:n''lmp^<rt  /  (i^e.w  Ig^ork;   Jo^n  ViJLef^/  1967) 


er|c  .  . 
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^^*R.   j'  Mi^nicMello.      '^Tfre  Real   Challenge*  of 'food  Dis- 
\   ^  count:^rs^•*     JM,   Vol/Sl^No.   a'-  4Ap r i  1 ,  '  1 96 7')  /  pp^ 

/         r^cen^t^^^ars   ret?ail   food  outffets^  tailed 
•        discount   focfdstores^   havBf^p.peiared^  sla im^itig  to 

sell  ^food  at;.  ra?ic^s  love^   thfun   thd^e  of  ^jj^con^ren^t  iSn^al • 
e        ^      food  ^uperR,arkets^.    Jhe*  findings  •  of  bhe/study 

^     indicate  thaf..  di'scc^un  t   f  oo^s  totire^'  reduc^^  oper'ating^ 
\    ^    "exper^s'es  mair>l]j         el  irpi  nat  ing  - 1  rad  ing  stanvps,  ^nd  * 

*  '^^^^   ^OS^^  discbunting  "is^  act^ualXy  a  ma,rket4\i^g 's  tr^teg^y:..* 
^  *    ^        *        Convention^al  su^eriiai'kets   spTend   $65,0a0   to   §7Q,00p*.  ^ 
^  V*'  /       per  .year  on^  t;,2^adin*g   sfamp^'.     The  money  coulcj  •  haA^e*  been  . 

us^d  ,f^or  m^Ti^  dif  f  eren-t.  thing^s*.   *  D*isc»OMnters.  ch6se  ,to  * 
'  r^edu^e,  prices.     The  •G.fie*'ct   is  "that   consumer  choice  is 

wiHened,   since  »soi^e  con'symers  would -rather  have  .-lower 
\    *      prices   than  s^t'aijips. 


'0 

s  , 

0 


John' R.  '  J^obre  ^nd  'Richard         W-a»l^*h^   eds.,     Market  Structure 
.  ^of  the  Agricultural  Industries    (Ames,, '^owa'r 'l-cwa^,  •* 
•   .  ^  ^S'tate  University  Press,   196'6),  S 


^   PueAented^.here  is  a   rVpir-fes^ntatJiv^e*  up-tcr-.d'at^e  , 
.  v.iewf-bf   the  agiicultufal '/indH^strics'at  all.*  ievelV  ' 
.  ^.iand   their  diverse  and  evolving^  mari^et.  cpntii  tigns . 
*    -         '  .   -  '   .  *    ,  '  -  ' 

'    ^'B.    I.    Padbe-rg.     'Ecgnomics'  of.  F6o;d  Retailisg  (Ithacaf 

Corn ejir  University  PressT  1968)  / .        \  - 

«  Contained   in   this   boofis  an'  nnalysis  oP'^h^Z^-^^ 

.  \       food   retailing^,sector ,    its'  structure,  behaviorf'^ 

^  *and  , performance  .     The  conclusion  is  '  that*  perf  ormar^ce  '    ^  ' 

o*f  .£he,  retail  selling  market'^  is  ex^cellent.      Goa-  * 
.  s..umers'  aj;e»;^provided  with  alternative   types  of 
.      .  ^e^zry  ice  ^^^cl'eah  and_a  1 1  r  ac  tlve  ,^f  a  c  i  1  i  tj.  e  s  ,  '  a  variety 
oi^  Aferchandise,^  aonveni.en^  locaticnt^arid'  h©ur^-o£; 
•  ^operation,   at'prices  vfhijlk  cover^cost  anji-ifeasohable  ' 
p^ofifs.  ^"   '^^  '        .  • 

e  '      *•  .  *  — ^■-"^'■'^^ 

p,  l^''Padberg*and  'T.^.David\^Cullt>ugh.   *  "Toward^'the  •  J;'  *• 

'T^a^r  1985:     Eoo'd  Whq^salin^g  and  Ret^ilin*^  •    ,  . 

Special.  Corne^tl-^^e^i^s  Na.*   6^-rithaca^   1969)  ,'-*i2  ^pp.:^  :r^^ 

'       .    •     This  ati^rysis  .anticipates  a  1985  foo'^'-reta.fl/ 
■  •  -    xag  and^holes|ling   industry  wh tcJxJ^^ooks  'and  a»c^-s 
.     -       very  ^-Cch  1  i  ke th  e  •  p  r  es.an.t .  '    Major^  forces   for   c  .vr'  '.^ 

^  c:h-ange  ^rom  th^  past  —  the   ch^in  store  inov^Vent'  .  V; 
-'.and   the  s'upermarket--have'' received  ^   rather*  ^cOmple'jV  [ 

response  from  thp  indus  t  ry     *  Ma  j  oV  .  changes  withipV}  .l-^.T 
:    .  ^he   industry  have  given  uay  to  /slow^but   steady,  ,  * 

'*  ..x^^    eV'olutiofi  of.  r^inoi  im^provemen-^-s,.-     No   rev.olut'ion  \;     .  f-'-^" 
^    .        seems   imifiij^nt,  ..The"Vext   chaWg.-eVof   revolutionary       f'^    ^  % 
y^<^        proportions   is*  expected  to  affect   th'i^;  congested' '\  ^'"^ 

^  urb^n  areas,   btit  it  will*no.t^be  a  'm.^j^r  ;f actor    /  \  .^v 

^  /'within   the.!,  next''' 15'' yeatrs*"  •  i V  -  '.I'-' 


Techn9ipg3t,   and  Ini\oYatjioTi 


Labor  anfl  Prodifc  tivity        *  .       ^  '  *  * 

Jack  BloomV     "The  Food  Te d^^no  log  i s  t   ii%  the  Food 

~Sei;,v ice  -  Indus  t*ry  :     N«ee^  ,  *  Chal  1  eng e  /tcafid  ,  » 

Prospects  .'"^  FT.^  ('s»ep timber  , a,  1  96  92  /p  .  ^  39  • 

'     -     Du^  t(5   tlie  rapid  .growth  of   the  food  se;:<^ice 
industry,    the  f%od  .processing   in*dustry^  ha^  4)egun 
to  orient  more  of  R  and  D  activitibos   to  this 
^  market  .     Three  problems  fa'ce*d  *are   th^e  *diyersij:-^ 
of   the«>^ood  service   inciu&try.,   lack  o*f  good  market, 
research ,   and   rap^lS  change   in   tjhe  food ,  service 
*       indus.try ^,^.^.'0.nly   30  percent  of   firms  replying  to 
a  *survey   employed   food   techao'logi&ts  .  Genera-lly 
»    they  were  firms   that  did  ^sorae  of   their^'  own  "process 

George  F..^loom-»     Productivity   in   tiho  Food  tndu*fetry 
(G^mbfidgei     MI-T  Press',^  1972)^  313'pp,.„ 


f ox)d   indus'try  ..contaitis   the  potential 
f  or*a.' e^bstiantial  **acceler^tion  ^i^.  the  r,ate  o'f  . 
productivi^ty--  adA/ance'' in  •  tiie  s-ev^T^t'^^^  .  How- 
ever.,   the  various .  institu^tipnal ,.  ,logal  ,  and 
•^^       ^§/stems  b^rr iers'.are  such^Vhat^it   i*s  unLikeLy 

that  the  actual  .(d'at  e  6^'  chang^*in  man  hour  out**..- 
~' .       put  will  vary  materially,   unless  government 

prom^ote^   a  mere  r^p^d  rate  oj  ^rogre^^s  through 
appropriate  policieij.  ,     ^         ^  ^ 

;  /  \  /.      '      •  ;  •  • 

J.  F.  *Booth.  "Th^^In  f  luence  of  C(?nsu»mption  Changes^ 
^  On  fhe  Use-of  Rcscuijces  .and  on'^Technical  Change 
in  Ag9f  iculture»  " 'in  lot  emotional*  Conf  er  en  c.e  ; 
Q.  of^  Agiricul^'t^ur al^  Economista:  '  P^'^roceedtn^s   9xh  ^ 

•.^^^^955),   pp*^  2Al-2?8-.  .       —  /  . 

G.   Kiri^  Emma.**    ''LabcTx  J^ds  t  ^nd  Pr*oductivi«ty  ^  in , 
*       HospiVal  Fooa  S'ervice."   gflRAQ .Vol  /  i2,  ^o.   1  \ 
.    CJiay,   197i)',   pp.    47-!x2;'-  ^]  . •  \  . 

Measw-^r  enueqt  an/i'  ajnal/^is*        labor  cost 
in  rei^at-it^A  to^  produc^tivity'  ay^e  becoming  of  *in-  •  • 
creasing  *c*OTicei:n   to, 'food  %  service  managements.  , 
Vage  incr'e^sfes  in  .tqrod  service  c^perations  ^a^'e 
-:j    '     rare"ly  acaompan,iad  -^by   cfommensuf a^f-e  ^iuer*ease5,t>^  \ 
V    •  *_in  .  p,ro~d^uct  iv^'tfy    ^»  therefor  e  ,   the  in**r*eas.'ed^  V 
«-   labor  Qo  s  t.s  hav*e  two^  effects'?.  :*i0^tie  is   th^^  aCt  em*p,t" 
'  ...io  replace   the.  ifse  of   labor;  *  ?^ecp:nd  *f^n-rfifta^ed 
'^"^care  JLn,  the  ,u§e  *o^  la.b.or  rtssovrrQes  aiid,  effor(»3  "*  .^^^ 
..t:o  elimi.tia  te^  eic^ces,si^.e^*l^bQr  ^c^tjs.t.s  .       ,,^  .7  ^ 


;el.   "Union  Impact  on  l^etail  Food'Wages  in 
Call/ cr.nia.-''     TJ<,   Vrfl .    6  (Octotier,   1966),  pp. 
79-94.  .  "       ^-  , 

.This   art-lcle  establishes   that  a,  hi'g'h 
de^Jre^  of  unionism^has  brought  aboat  sizable 
iRcrcases^*in  tljie  .re>ative  ear^aings'of  food 
es  tabyL  isjim.en^t   emplbyees   in   (S'al'ifornia  between 
1941-1962.      the   imp-ression  of   union  and  'employer 
,  ^spokesmen   is   thati.  higher   quality  work  forcee 

^  have  ,^accompan4ed  Ihigher  wages^.^in   the   food  i-n~ 
dust];y   and^^  th^;-^  higlier  quality   labor  force 
h'^ s   c o n t rib u be-^  to   productivity  increases 
nreasurecf  in  .tlfe  papfe^.     Two   factors-  give  an  ' 

>ine.l.^s*tic  characteristic   t-o   the  de.mand  for 
labour.      The   possit)ility   of   co'mpetition  from 

_  nQn>/)i«nion   fii?ms  ;are  -siight  a'nd   labor   costs  arc 
only   7  .to   10  percent  6f   the   total   costs   for  most 
f  irms .  "  ^  - 


ert   E'.    Freeman.      "Role  of   Farm  Productivity  and 

Marketing  Margins   in  Postwar  Decline  'in  Farm 

^Prices."  AJAJK,  Vol.  A8,  No.  l^(February,  1966), 
*  .'pp..  31-Al.         '    ,  j 

S^yeral   commodity,  grjOups   showed  marked  j 
dif  f  e-rences  ^in   thB  chahges   in -Varm  and  retail 
pri.ces^    in»marketinW  margins,   and   in  quantities 
prodifced   in   1961   to'  1963  as   compared  ,with 
1947   to''15A9.      By   constructing   a  consistent' 
and  vratiional  s  e  t  of  J  supply  and  demand  curves 
,    t>irough  price  quantity  points,   sKlfts   in  the 

farm  supply  and   demand   and   retail  <iemand   curves  . 
for  yarious^  commodity   groups  ^have  been  indicated 
Fruits   an<i' veget^ables   have  been   least:  adaptable 
to  mecfhani^*at  ion  and   the   farm  I  supply  function 
shifted  only   slightly.      Consura)&-rs   have  had  to 
'pay^more   to   cover  higher   f axm/ prices   and  in- 
cr'eas-ed  marketing  margins.     l^^^^ontras  t  th&re 
have  b*een.  tremendous,  technoljf)gical  advances 
•in.  poultry^  production.      This\is   consistent  with 
^  the  larg-e  shif t   in   the   supply   function.  Market 
margins  were  almost  always   consLantr  so   th-e  gains 
ill  production' efficiency  have  heen:  passed  on  to 
the  con*sumer  in   the  f-orm  of   lower  prices  "and 
increased  volume.      The. shifts  1-n   the  supply 
^  functions  are  generally   consistent  with  changes 
in  -output  per  man  hour.^* 
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D.    R.    Fus  f-eld {'"Population  Growth  and-  EmployirieTl't  in 
•the  Service   Industries."     -SEJ,   Vol.    35  (July, 
r.968),-pp^    73-  77. 

Iti  percent  years   the  proportion  of  persons  .  ' 
^employed   in  the  service   industries  has  increased 
4        uput-4rl  now  it   exceeds   the  work  'force  in  manufacturing 
The  share  of  disposable  personal  income  spent  on  T 
services  has   increased,   while   that   spent  on  go'od's 
.has   f^allen.  ^  The  aim  of   this   paper   is   to   show  that 
the  major  determinant   of   employment  growth  in 
" '    the   service  industries   is   the   increase   in  popula- 
tion and  that   increases   inincome  have  only  an 
inconsequential  effect. 

♦  *  ,  * 

The  growth  of   em|)loyment   in-  service  industries* 
>   and   in  -median  family   income  were   examined   for  23 
.    major  metropolitan  areas  between  1-950  and  r960. 
;    Ofie  would   e:xpect   the  cities  with   the.  largest  gain 
in  income   to   show  the  largest   increase'  in  service 
employment.    ^No   systematic  pattern  appealed  and 
the   assumption  w*as   su*$taJined   that   income   fiad  an 
inconsequential   effect.  -  '     '  *  - 

"Future   Food  Servic'^e  Ejcecutives   Gejt  First  Taste  of  " 
^■Frozen  Convenience  Foods ' Concept . "  QFF  (February, 
-   ,1973)     if,-^'30-        .  .  .  . 

A  mod^el   la^'boratory  for  testing  frozen 
^convenience   foods   and   recon^titutiag   equipment  ^ 
*  .      has  .been  set  up  Ey*  the  Dep^artme^Tt  of   Food  Service,  • 
Univefs^ty  af  Wisconsin,   to  prepare  st.iidents  for' 
careers   as   food  management   ex'ecutives.  University 
educators  beli^e^/e   that   the  food   industry's  i^reat- 
est  need  in  the  future  will  Jbe  people   train^e'd  on 
the  food  management  level ,  ^rather ,  than  a'^s   kitchen  : 
technicians .  ,  ■ 

J.    A.'  Ghene  and  Xeo  Nejelski.      *'Food  -Service  Systems:- 
Human  Factors   in  Administra-tion CHRAQ ,   Vol*.    WL  , - 
No.   1   (May,   1970),   pp.   49-56.  -/^ 

Changes   in   the   technology   of   food'  service 
have  made  ^changes   in  food  purchasing,  handling, 
preparation^,    servic^e   and   sanitation.  Responsible 
decision  makers   in   the  food  service  ^industry  need 
to   renew  their  undexs  tandi-ng   that   congenial  and 
productive  relatipns  are  conditioned  by'  u^^jder- 
standing  and  by   the  maintenance  of  -  self  r-espect*. 
But  how  to   use  la^bor   saving*  technology  ^  withotit 
^-  '   dehumanizing  workers   is   a  major  *problem. 


Gerald  W.   Lattiu,  ^  *'Manpow«r/Proj  ections   for  the 

Food  Service   Industry.,.''  CH-RAQ   (May,   1969),  pp. 
49-52 ;  ^  .  f 

McKinsey   &  Co  ,  ,    Inc.  '   Repor^t:  '  An   Id«en  t  i  f  i  ca  t  f  on  jof 
Problems   in  Food  Industry  Management ,  Prepared 
f9r  National,  Association  of   Food   Chains  ^New 
Yprk,   1962)',   36  pp..  .  '   ^  -  . 

People,   Pigoductivjty,   Profits,    CHRAQ ,   Vol,.  ^8 ,   No.  1 
(May,    1967).    .  .  .        ^  . 


This  volum^   is   concerned,  'with  source^  of 
labor  and   low  -  p  ro  du  c  t  i  v  i  ty  ,   and   their  eff/ects 
on  profits.      Some  of   t,he  articles   of  interest 
to  ^ood^service   fqllow:     J.    Cribbin,  "Innovational 
Thinking -'-Fulcrum -for  Orgaui  national  Grtowth'"^; 
*J.   J.    Zaffy,'   "How  to   Live  with'  Unions",.  J. 
Counts',    "Manag  emen  t '  s  '  Ro^le   in  Wqrker   Prbdi^'c  tivity '* 
F.  Haifberi^,    "A  Case  History  ^in  Hirin.g  Slow 

Learners  "  ;      .    B  .   J3ur  r  i  1 1  ,    "*P  ro  j  ec  ted  "Labor 
Costs   in  Future  Food  Systems";   R.  WiHett, 
"^Today 's  Convenience  Foods";   farroti:,^  '^Airline 
Food   Service";   A.         D '  Agostino  ,^  "Airline  Food  . 
ServxceProblems."  ^•<3        %  ^ 

Thomas   K.   Powers.      "Labor  Supply  ,'l[.abor  Costs  and 

Change   in   the  Hospitali'tfy   Ind^osti^ies*"  unpub*- 
^        I'd  s  h  e  d  p  a  p  e  r  .  ^  • ,     *•  -  ^ 

L^bor   costs   of'J^food  service   and  hqus^/lhg 
^'  industries  haA>e  unde'rgoae   rad*icai|  cfhange  rn 

*    the^  p&st   few  'ye'ar^s.      A   t  igh  t  .^taboL^arket   and  ' 
the. social  welfare  policies   of   state   and  f-ederal 
g.overnmen  ts^  have  caused*  the  w<ag'es^.*  o,f   labor  to, 
t   'ris^   substantially.    .Wage's  have  not  "been  rising 
in  t-he  hospitality'ind-us'tries^  as   fast   as  all 
'wages   in   the  ^est   of   the  economy.      Tlvus  the 
,    level  *of  benefits   derived'  from  working   in   the  ^ 
.    ^   hospital*ity   indus't^ries   is   approaching  the^  minir 
mum  welfare  benefits?   pro  vided\,by   thes  ta'te", 
since   they   have   risen  dramatically.     Wag^  *co^sts 
are  *subs  tan't  i  al   in  servid'e   irtrdustries*.-  -  Rising' 
wages   have  not  been*  o f f se  t- bj  pfOductivi  ty  /in- 
/  creases   as/in  thi  ^r-esf.of   t!\"e  .ebon^Vy.  Th.ere- 
^  fore,    the  rising  wage  costs  Ivav^e  a*  great^'r  \: 
.  '       ef  f^  c  t  on   th  e  cost   oi^t  he  se^ry  i  ce   p  ro  due  ed  '%han 
to  rising  wages  in.  ma^nu^acturl^ng'.   ^  Since   the  . 
.  >,       h<iisp  i  tali  ty  :indas.trie'9  ,  are.  jPabb  r  '1-ntensive  ari-S" 
-    welfare  poli^ie^  i^ak§' It  .difficult  -to  ,  at  tract 
labor  . :at  lo.<^7-:  wages  ,^ -Ihje re  is^^  an   Ihce-ntive  for. 
.         usin^  le^'s   labot;;  iij  ten $X1^e  m^yio^s/^of  '  service  . 
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R.   W.^Resek.      "Investment,   Production  anii  the  Cost 
of   Funds."  ASA  Proceedings    (Washington,  D.C, 

-^1967)  ,  -p^  ■    371-380.  - 

The  model  t)f   invlstment  behavior  emphasj//es 
the  effect  cof   the  production   function  oi 
ment  and   the  use  of   investment  analysii 
cover  information  about   that  J>roductio|n 
For   the   food   industry  the   elasticity  of 
tidn   of   capital   and"  labor  was   very  io/ 
^addition,   capital  saving  technology  accurs 
the  rate  of  4  percent  per  year.  Internal 
financial  varial^les  play  an   important  role 
the  timing  of   investment  but  do  not  affect 
co'stofcapital.  « 

The  data  employed   for   the  analysis  came 
mainly  from  Compustat   Service  offered  by 
Standard  Statistics   Company,   a  subsidiary  of 
Standard  and  Poors.     Dataywas   obtained   for  23 
firms   in   the   food   indus try\ for  a  period   of  19 
years. 

B.    B.    Seligman.      "The  High   Cost  of   Eating."  in 

Seligman   Econojni cs  of  Dissent   (Chicago:  Quad- 
rangle Bo'oks^   1968),   pp.  218,-29. 

Seligman  believes 'that  the   consumer  has  a 
tremendous   disadvantage   when  buying  -food   due  to 
structure  of   the   industry.      Coppetition  is 
usually   in  such  rvon-price  areas  as  hours  atid 
^services   rather   than   in  lower  prices.  The 
^      gro\7~th  of  horizontal  and  vertical   integration  - 
has   catrsed-  the   food  bill   to  grow,,  with  no  re- 
course  for   th-e*  consumer. 

Marvin   Spritzler.      "Designing  for  Convenience.** 

Vend   (March,    1973),   pp.    43-46.  * 

The  "Total  System  Concept"   in  which  every 
component   from  food   to  production  procedures 
,  are  designed   to  work  together   for  maximum 
efficiency   in vo Ives   two  major  types  of  decisions 
menp  decisions   and  production   decisions.  Cost 
will  be   a  major   factor   in   determining   the  extent 
to  which  a   commissary  uses  .convenience  foods. 
Versatil it^^  f   food   and   equipment   are   the  key- 
stones tf  planning  a   total  systems  commissary. 
Product Lv ity   in   the   food   service   industry  i'S 
0.12  p^^cen  t   compared  with  ^  national  average 
of. 3. 5  percent.     One   effect   of   the  systems 
approach  is   to  allow  for  a,  smaller  labor  force* 
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Dale  G.    Stallings.     Loa^Run  Projections  o^JFood 

?iL5:c.ls.s_i^n^  and  ^ajjce^t^ijig^  Jji   the  West  .  Market- 

ERS,    Ag.  Econ.  


ing   Econonr-ires--i)ivision  ,  USDA 
Report  No.    78   (June,    1965),  45 
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A  m,ajor  objective  of   the  report  was  to 
study  changes   in   processing,   wholesaling ,  and 
retailing  of   agricultural   food  products   in.  the 
Western   Region   to   project   changes   that  might 
occur   under   specified   conditions   by  1985. 
Another   objective  was   to   examine   some   of  the 
change's   of   processing   and  marketing  costs. 

Shifts   are   expected   from  fresh,  relatively 
unprocessed   foods   to   processed   and   from  starches 
to  meats.      Productivity   of   labor   in   food  process- 
ing has   inc/reased   rather   steadily   at   the  'rate  of 
2-4   percent.      On   the   basis   of   the   labor  productivi 
esC-imates  ,/ employment   is   projected   to   increase  ' 
only   in  processed   fruits  -and  vegetables   and  bakery 
products./   From   1954   to   1985  sales  of   food  stores 
are  proje^:ted   to   increase   155  percent   and  sales 
of   eating/ places   182  percent.      Large  increases 
in   emplovfment   are   anticipated  for  wholesale  firms 
and   retail   food  stores,   with   the   largest  projected 


increase^'  for   eating  places 
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Mentally  Retarded 
1973) ,   p.  71. 


Hospitality 


1965   a  program  was 
►  ry   in  Minnesota  »^to 
ersons   for  jobs  in 


begun   by^ Economics 
train  mentally  re- 
the   food  service 
y.      By   1970,    the  program  had   spread  to 
es   and   is   being  -considered   in  others  to 
he   total   to   32   states.      Findings'  shrfw 
tally   retarded  who   are   educa-ble   are  better 
for   routine   tasks   than   the  bright, 
us   person. who   becomes   bored   or  impatient, 
nover   rate   is   close   to   zero   for  trained 


mentaljly   retarded  personnel. 

illiam  H.  IWaldorf.      "Labor  Productivity   in  Food 
Wholesaling   and   Rfetaildng   1929-1958,"  RESTAT 
48   (M4rch,   1966)  ,   pp.  88-93. 


his   paper   is   concerned  with   the  grpwth  of 
output   and  productivity   in   the'  food  wholesaling 
and   retailing  of   foods.     Net   output/man  hr.'  grew 
at  .rate  of  2.8  percent   per  year,    1929  through 
195'8.      Food  distribution  grew  at   the   rate  of 
2*5  percent,  per  year.      The  difference  of    .3  per- 
cent lis  understated  because   away-f rom-home  eating 
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places  which\were  included  had  smaller  produc- 
tivity gains^and  importance  of  away- f r ora-horae 
eating  also   ijpcr e.a-S_^d_;  

H.   Waldorf.      Output  of   Factories  Processing  Farm 
Food  Products   in   the  U.S.,   1909-58>   UStfA,  Tech.' 
Bui.    1223,   no  date,   43  pp. 


William  H.   Waldorf.      Output   per  Han-Hour   in  Factories 
Processing  Farm  Food   Products,   USDA  Tech.  Bui. 


1243   (May,   1961)  ,    36  pp 


From  1947-58  output  per  man  hour  increased 
2.7  percent  per  year   in   factories  processing 
domestic   farm   foods.      Rates   among  industry' 
groups  varied  widely:      4.6  percent   in  process- 
ing  fruits   and  vegetables   and  1«4  percent  per 
year   iribakery  products  manufacturing.  The 
annual  rtt^  of  growth  of  output   pe'r  man   hour  in 
food  processing  was  much  lower   than   for  the 
total  private  economy,    3.5  percent.      Changes  - 
in   the  qualit)^  of   labor   through   education,  train- 
ing,  and   experience  contributed   to  growth  in 
output  per  man  hour.      From   studies   of   in come 
elasticities  of   different   food  products,  it 
appears   that   shifts   in  production  from  industries 
with  higher  levels   of  output  per  man  hour  to 
Industrie^  with  lower  output  per  han  hour  may 
con t  inue . 


William  H.   Waldorf.      Productivity   and  Food  Mar ke ting 
Costs ,   USbA,   Ag.   WconriLas.  ,   Vol.    14  ,  (1962), 
pp.    30-34.  X,, 

^""^  *  » 

William  H,   Waldorf  and  H^;zen  F.    Gale.      Output  Per  ^ 
Man-Hour'iti  Distribution  of  Farm  Food  Products. 
USDA  Tech,   Bui.    1335   (1965),   24  pp. 

Output  per  man-hour  employed   in  distributing 
*    foods  of   domestic   farm  origin^  increased   at   an  * 
average  rate  of   2.5  percent  per.^year   from  1929 
to   1958.      For  wholesaling  and   retailing  the 
increase  was   2.8  percent  per  yea^.      The  differ- 
ence was   due   to  a  lower  increase  "i^n^  output  per 
man-hour   in   the  other  components  of  food 
distribution,   away   from  home  eating,  coupled 
wi>fe4i  a  larger  total   increase   in  out^^ut  during 
WWII.     Gains  in  output  per  person  w^xe  much'- 
f     sharper   than  gai^s   in  output  per  mar\-rhour.  .Tlie 
most   important   factor  in   the  rise  of,  labor 
productivit«y  was  the  shift   from  clerk-  to  self 
service  stores*.    *  *  . 
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2.      Product  Innovation 

— -M  ■ — Adkins  ,  "Thft  Tmportanrp  of  Products,  to  

.   Food  Companies."     £T,    19-10   (1965),   pp.  50-54. 

M.   A.    Benarde  and  N.   W.    Jerome.      "Foodl Quality  and 
the  Consumer:     A  Decalog."     AJPH ,   Vol.  65, 
No.    9   (September,    1972),   pp.  1199-1201.^.- 

Few  consumers  are  ever  consulted  about 
the   foods   that  are  or  are  going   to  be  praduced 
and  marketed.      Except   for  what  consumers  them- 
selves  take  from  -the  shelves  ,^j:iv€''''''Tood  processor 
research  and  development  l^s  y   and  regulating 
agencies  have  a  r  e  s  po  n,s-i^>  i  1  i  ty   to   provide  for 
an  adequate   focrd   s^j^ply.      The  above  institutions 
in  effect  establish  and   regulate  values  and 
tastes   for  society.      Generally   the  coifsumer 
expects   them   to   take  health,    safety   and  taste 
irfto   consideration  in  preparing   food.  The 
consumer's  Decalog  is  a  series   of   requests  - 
directed   to   tKose  who  have  assumed  overal 
responsibility   for   food  s.upply. 


Guy  Black.    "Product  Differentiation  and  demand  for 
Marketing  Services       JM,   Vol.    16,   No.    1  (July, 
1951),    pp.  73-79. 

R .  D .  Buz  z e  11  and  R.  "E.^T.  Nourse.  Product  Innovation 
in  Food  Processing:  1954-1964  (Cambrdige,  Mass.: 
Harvard  Tnivers ity ,  1967). 

This   study  deals  with  product  innovation 
and  with   some  of   the'  proble^ms   created  by   it  in 
the   food   processing   industries.      Innovation  has 
become  a  major  dimension  of   competition  among 
the   larger  food  processors   and   thus   an  under- 
standing of   th^  nature  and   effects   of  new  products 
seems   essential   in  any  attempt   to   explain  or 
evaluate   competition   in   food  marketing.  Ten 
percent  of   items   first   stocked  after   1954  were 
items  of   a  new  type. 

Kermit   Bird.      "Developing  and  Testing  New  Foods  and 
Fibers."     The  Marketing   and  Transportation 
Situation,   Vol.    155    (November,    1964),    pp.  35-41. 


Bird,   P.   B.    Duosking;   and  M.   E.   Miller.  Market 

Innovations  ,   Marketing  Economics  Division,   ERS , 
"-i«^-Ri5i5ort  314   (1966),   27  pp.  — 

Important  marketing  innovatlottS-^of  recent 
years   include  new  foods,    fibers,   handling  methods, 
and  process.     As  a  result  entirely  new  industries 
are  appearing.     An   increasing  array  of  convenience 
foods  are  now  available   frozen,   canned,  and 
dehydrated.     New  machines  handle  particular 
products,   and  packaging   improvements  match 
advances   in  container   filling.      Some  of   the  newer 
foods  ar  e  <.poss  ib  le  because  of   container  innovations 
New  methods  are  constantly  being   tried   in   the  whole 
food   ind-ustry.      Retail   functions   are  being  central- 
ized with  more  efficiency  as   the  result.  Vending 
"  machines  and  fully  automated  restaurants  are 

innovations   in  the   food   service  industry. 

Gordon  E.    Bivens.      "Household  Use  of   Convenience  Foods." 
in  USDA,   National  Agricultural  Outlook  Conference 
;     (November  13-16,    1967),    11  pp. 

"Convenience  Foods"  Rospitality   (April,    1973),  pp. 
R33-R52. 


Convenienc'e  foods  have  been  difficult  to 
use  in  commercial  restaurants   if   they  were  not 
used  properly.     To  help  solve  the  problem       -  " 
Hospitality  gathered  an   expert  panel   to  ^conduct 
conveni'ence  f'ood  menu  analysis    (CFMA).  Recom- 
mendations   for  using  convenience   foods  were 
that   they  should  be  used   to  broaden  and  diversify 
menus,   rather  than  replace  existing  entrees. 
In   effect,    convenience  foods  allow  expansion  of 
consumer  appeal  and  an  opportunity   to  control 
labor  costs. 

"Convenience  Foods."     CBR   (June^    1968),   pp.  33-35. 

Purchases  of  convenience^  foods   by  categories 
and  as  a  percentage  of  household  expenditures 
for  food  are  given. 

T.    Finnegan.      "Frozen   Foods   in  Food  Servic'e:  Miarket 
Growth,    Product  Usage,    Expansion,  Equipment 
Purchasing  Plans."     ^PF   (April,   1973),   pp.  29-33. 

The  survey  by  QFF  shows   that  many  food 
service  operators   in  all'segments  of  industry 
are  using  25-80  percent   frozen  foods   in  their 
food  planning.     .Reasons  for  choosing  frozen 
foods  follow:    *New  frozen  convenience  products 
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can  be  tailored   to   ind iv i dual ^ ne eds ,   labor  costs 
are  reduced,    better  packaging   reduces  handling, 
and  d"en/elupiiien  r~'o  f   sophisticated   equipment  that 
cuts   prepa^at  ion   time.     Oyer   82  percent   of  food 
servj,^>e<G.04^  tractors  will   hike   usage  of  fr-e^en 
i<r^ds   by   5   to  40^er  cent'  wi  th   the  majority 
opting  b e tj7,e.e^r<5-^ 5  percent. 


Franklin .      "Retail   Frozen  Food   Sales  in 
50  Leading'^  Markets .  "  OFF   (January,  1573) 
47-49.       .  ' 
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^^^^-^hrt^   study,    based   on   the   19  72   Frozen  Foods 
Almanac^^^  is   a  market-by-market   breakdown  of 
total   frozen   food  sales   and   per   capita  con- 
sumption  in   dollars,   with   simila^r  data   for  each 
of   the  seven  major   food  categories:  prepared 
foods,    seafoods,   poultry,   vegetables,  meats, 
juices   and  drinks,    and  fruits. 


H.    Harp   and  D.    F.    Dunham.      "Comparative   Costs  to 
Consumers   of   Convenience  Foods  and  Home  Prepared 
Foods."     USDA,   Mktg.    Re^ .    Rpt.    609   (June,  1963). 


Conv.enience'  foods   include   those   foods  which 
have  been  partly  or   entirely  prepared   for  service 
by  marketing   agencies   and  which  have  a  fresh  or 
hpme  prepared   counterpart.     -These   foods  include 
slich  diverse   items   as   frozen  meals,    c^ke  mixes, 
dehydrated   foods,    canned   foods,   and  instant 
beverages.      Many   convenience   foods  were  more 
expensive   than   less   processed   forms,  however 
the  more   expensive   convenience   foods  account 
for  a   small  volume  of   food   sales.      For  the 
period  under   consideration,    $14.03  of   the  grocery 
bill  was   spent  on   convenience   fpods.      The  cost 
of   an   equal  quantity  of   fresh   foods   was  $15.10 
for  every   $100  spent  on   food.     Thus   $1.07  was 
saved   by   buying   convenience   foods.      Time  saving 
is   an   important   factor   in   the   acceptance  of 
convenience   foods   and  offsets   the   cost   of  many 
of   the  more   expensive   convenience   foods.  The 
importance  of   quality   difference  varies  among 
consumers,    depending  on   the   food   commodi  ty .  '  ^ 
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Harry  H.   Harp  and  Miller  E.   Marshall.  "Convenience 
Foods'.-     The  Relationship  Between  Sales  Volume 

^  — 3TTc[   Famrrs   Iiir->uencing  Deifiand  .  "  Marketing 

^^"^^  Agricultural  * 

1965)  ,  22 


Economics  Division, 
Economic  Report  No 


USDA,  ERS, 
81  (August 
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This   report   identifies  measurable  factors 
associated  with  sales  volume  of   convenience  food 
and  gives  an   equation  based  on   these  factors 
which  may  be  of  use   in  predicting   the  success 
of  new  products . 


The   estimating   equation  developed  from 
available  data   explained  87  percent  of  variation 
in   the  log  of   sales   of   110  convenience  foods. 
Taking   into   account   those   factors   found,  t^  be 
significantly  associated  with  sales  should^be 
a  positive  aid   in   guicjing   the  development  and 
sales  promo tion  of   new  products   and   in  reducing 
the  high  rate  of   product  failure., 


The 

lape.d  'to. 


factors   found   to  be   significantly  re- 
-sales   of   convenience   foods  include 
costs  per   serving,   degree  of   competition  from 
Sfimilar  products,    importance  of   food   group  in 
the  consumer  purchase  pattern,   availability  of 
the  product,   success  of   similar  convenience e 
foods,   and   special  variables  for  specialty  and 
ready-to-serve  products.     Quality   and  promotion 
are  also   important,   but  due   to   lack  of   data,  • 
these  factors  were  not   included  in   the  analysis 


0.   Herrni^ann;   R.   H.   Warland  and   E.   H.  (J|prpenter. 
Consumer  Adoption  ^nd  Rejection  of  Imitation 
Food  Products,   Ag .    Expt.    Station   Bulletin  779 
(University  Park,   Pa.,  1972). 

J.    Kelley.      "The  Importance  of   Convenience  in 
Consumer  Purchasing."     J_M,   Vol.    23,   No.  1. 
(July,   1958),   pp.    32-38.     See  Bylund ,   p.  94. 


McKinsey   %l  Co.,    Inc.   McKinsey-Birds-Eye  Study: 


Economics  of  Frozen  Foods,  White 
General  Food   Corp.    (1964),   42  pp 
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Y.. . 
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"Synthetics,  Substitutes,  and  Food 
,"     JM  31:   No.   4   (October,  1967), 


Synthetics-  and   substitutes   each  have  a 
fifferent   effect  on   the^agricultural  marketing 
system.  -  Synthetic   food  products  rely  on  non- 
farm  inputs   and   therefore  can  potentially. 


z 
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influence   the  agricultural  economic  community 
at   large.      Substitute   food  products   use  pre- 

  '         dominantly  agricultural  raw  materials,  requiring 

reallocations  within   the  agricultural  economy. 
This  distinction  .between  suts  titu-tes  and 

~  ay-n-t-h-e-ti-cs-ls  basic  1:o^  evaluations   of  their 

effects  on   the   total  agricultural  economy.  The 

i^arket  value   of   synthetics  was*  approximately 

10  percent  of   the  1966  market  value  of  agricultural 

production.. 

Corrine  Robinson.      Comparison  of -Preparation  Time  and 
Costs   for   Convenience  and  Home  Prepared  Food's. 
Drexel  Inst.    Technology  ,  Philad^elphia. 

C,    I.    Sayles  and  H.   A.   Ma^Lennan.      "Ready  Foods:'  The- 
Application  of  Mas,s  Production   to  a  la  Carte  Food 
Service  Us in^^ Pr epar ed   to  Order  Food."     CHRAQ,  ' 
Vol.    6,  ^No.    2   (August,    1965),   pp.  l-65\ 

"Ready  Foods"  is   the   ternTusecJ  to  define 
a  specific  type  of  convenience   food   that  can 
be  kept  for  a*  convenient  jjeriod   in  storage 
in   individual  portions.     When  ordered  by  a 
dining  room  patron,    it   can  be   finished  and  ' 
served  within  an   acceptable   time.'    It  enables 
the   food  service   kitchen  to  achieve  higher 
productivity  and  allows   the  restaurant-^ 
*\         operate  with  a  x^X^er  menu  variety-. 


J.   P.    Sweeney;    V.    J,    Chappman,  -et  jj^,  ye%e^^hles  — 
Consumer  Quality,   Yield,   Pr  e;^ar  ation -time  of.^ 
Various  Market  Forms,   USDA  Agr.    Home  Ecq'ti.    Res . 
Rpt.    17  (],962). 

J.   P.^   Sweeney,    e^  aJL.      '''Quality  of  Frozen  Vegetables 
Purchased   in  Selected   Retail  Markets,"  FT,    Vol.  - 
15    (1961),   pp..    341-345.      ^'Qua'lity  of  Frozen  Fruit 
from  Retail  Mar  ke  ts  ,  " -iPT  ,   Vol.    16-  ( 1962)  pp<. 
138--143.  •  ' 

W.   W.    Thulin  and'C.   H.    Grim.      "The^  Trend   is  Toward 
Synthet.ic   Flavors."     £T,   Vol.    23  (November, 
1969),   pp.  27-28. 

# 

Synthetic  flavors  appear   Mkely   to   become  ^. 
one  of   the  most   dynamic   segments  ^of   the  food 
industry.      Demand  foV  new  fo'o<d  sources   and  in- 
creasing intensity  of  flavor  research  are  causing 
a  number  of  fundamental   changes.    . Among  them : 
changes   in   the  na'tur  e  of  synthetic   f  layors ; 
^  changes   in   the  cons4Hner*s  viewpoint;   and  changes 

in  r  eUations-hip  between  manufacturers  of 
rrf^A  ,  synthetic  foods  and  food  processors. 
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D.   W.   Twedt.      "Wha^  is   a   'Convenient  Foods'?"     JH  31 
No/l   (January-,    1  967),   pp.  67-68* 


Foods   sold   through  grocery   stores   can  be 
classified  as  convenie^^c^  foods   by   the  economic 


criteria! 


1.  Value  added  by  manufacture 

2.  Time  pr   effort  savedV^by  the  manufacturer's 
processing , 

_tXhe  definition  of   convenience  food   is  "a 


"food  which  because  of  process ing  and/or_packaging 
is  quicker  or   easier   to   prepare  than  in  basic 
or   sta-nuia-rd   form.'*     From  19-63-67  new  food  products 
should. have  accounted   for  one-half   the  growth  of 
en  tire  fopd  industr'' 


Marshall   C.   Warfel.      'Convenience  Foods--Wh^t   is  the 
Score?''     CHRAQ>   /Vol.  12,   No.    1,   pp.  33-38. 


People  who   eat   in  the  captive  institutional 
^  market   can  'be  served  many   frozen  cooked  dishes 
they  would  not  accept   if   they  had  a  free  choice. 
Guests   in  first   class  hotels   and  re^staurants 
who  represent  under   10  percent  of   the  total  eat- 
ing out  market,   do  not  yet   accept  most  of  the 
i-irems  obtainabl^e  from  sxippliers.     -Because  the 
market   is   relatively . small   in  relation   to  the 
-institutional    field,   efforts   to   develop  accept- 
able pro-ducts   have  lagged. 

J..  E.   Wiokersham  •   /{l^Food  Processing  ,and  th.e  Developing 
Society."   in  The  'Challenge  of  D1eVe1k)p-ment   '        J  . 
—  Ward,''ed^    (Chicago:   Aldine,   1967^  ^'^  "  :.^.c4§ 

The  purpose  of   this  monograph   is-  to^  illus- 
trate technological^,    social  a*nd  economic  benefits  ^ 
tha-t — h-ave  *acc'rued   to   countries,   that,  have  developed 

 food  processing   industries   and   to  relate  these 

^     ^^exper  iences   to   the  particular  hee^.s  and'Conditiohs 

 in  developing  countries.     Food  processing  and 

recent   innovations   in  .fdpd   technologies   are  dis- 
. cussed  and  Its  benefits   ar e- app.r^^sed   f oi;#,tiations 
witli  food  pro.c^essiag   industries  .     The  most  - 
practical  method   to   introduce  new  technoldgy  in, 
an  interested  country   is   to   get   incentives   f f otn 
the  native  government,   develop   local  .interest  ' 
and  initiative  in   the  interested  country,  and 
sec xfre — private  outside  sources  of  technology. 
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IV.      Away-f  rom-Home   Food  Mark^et 

 ■   A.      Away-f rom-Home   Food   Consump  t ion  

y  ^  '   Ronald   S.    Edwards   and  Hexi.r.y-  T-ownSx3nd ,    eds^   ^ 

Business   Growth    (^Lew  York:    St.  'Mar  Press 
1966).  '         /       ,      .  ' 

Case   studies  of   firms   in  the   food  process- 
'  and   retailing   industry   in  Great  Britain 

^  are  presented.      The  '  de\v  elo  pm  ent   of   the  confection 

ery   industry,   cat^rj^i^g  y?*ice   cream  manufacturing 
and   selling,    and  brewing  are  discussed. 

Corvine  LeBovit.      "Expenditures   for   Food  Away  from 
Home         NF^  122     (November  ,   1967),   ^p  .  42-A8. 

,     ,  Th^   data  sources-qi   the   report  are   the  1955 
I  and   1965  USDA  Household   Food   Consump t ion   and  the 

US  DA  Survey  of  ^Majc^ke^k.  f  o  r   Food  Away   from  Home. 
'  S  ixty  -  per  cent  of  awayl  from  home   iood  expendi- 
.turea  go   tq   eating   a'nd   drinking  places,  20 
percent   to   institutions,   10  percent   to  hotels 
and  motels",    remainder. to  other  establishments. 
Consumer,  exp  end  i  tu r e s ' o r   eating  out  rose 
^  .  "         ,     fast^er.  than   p'opula  t  ion ,  arid  '  f  as  t  e  r  ,t  han  home 

foo^   expenditures.'    Mas  t  Mo^J^  in  c  r  e  as  ed  spending 
^  ^as  for  meal§,   not  snackjs'r     Prices   of  food 

"  r        avay   from^h'ome  have   fallowed   all  consumer 
services.      City 'families   spent  ^more  than 
-  rural^  families ,    families   in   t h exNo r t h eas t ' 
spent   the  most  on  ^eatj:^hg  out.  E\pe,nditur€S 
for  meals   away. from  home  is  more  fclosely  re-, 
lated   t.o   income   than   snacks   ea'ten  away   from  * 
'  -        '^^^         *    ;  hoipe  ."'N  Av^rag^e   expense   for  nreals   out  have* 

/-         l^t.tlp   relation^l:iip.  ^ta  .family'' size  .      Families  \ 
of   3   qr  ^  '  spent^slightly  jnore   th.an   larger- or 
^        •  sipaller   families.     Greatest  propo.r^iio'n  of 

,.   'families   receiving  meals  .  wi thout*  e'xp]fetis e  was 
r  amon<g'  rxjiral  non-farm  families.     To  tal '  cons  tan.t 
'       .      '  ■  •    dollar   expenditures   fojr   food  awa^y   from  home  ' 

changed  "little  between   1955  and--1965* 

o  Corrine  LeBovit.      "Foods   Eaten  *A\^ay   From  home*" 
^  NFS  132    (May,   1970),   pi^.    25-31.  -  - 

U.S.    ho  usehold  members   reported  on  theJ.r' 
food   consumpt  ion -f  or  one  day   in   sprirvg  of  19&5.^ 
Proportions  of  various  ^f9od  cat^gojfies  e-aten 
[  ,r  away   from  home  'varied   little  amoQg  region^  or  ^ 
by   degree  -o f  *  urban i z a t i o n  ,  »  bu t   quite   a  bit  i.n 
di^redt   relation   to   family   income.      Th  e  »p  ropo  r  t  io  n 


of   food  away   from  home  was   16  percent  of  .total 
fbo*d   consumption,.  .Proportions   for  individual 
food  categories   eaten  away   from  home   are  pre- 
sented. 


Seven  percent  morning  meals  were  eaten 
out,    23  percent  of  noon  meals  ,   an'd  10  percervt' 
of   evening  meals ,      Items  consumed   the  mps are 
candy  and  beverages,   next,   meat  product^vf  ice 
cream  and   sweet  pastrys.      Other  -foods  iranged 
between  10  and   15  percent  being   eajten  away  ' 
from  home,  *Tncome ,   urbanization,   a^rTS^ eg^i^ual 
differences  arediscussed, 

Corrine  LeBovit,      "The  Changing  Pattern^xTf  /^^u-tring 
Out,"     NFS   144,    (May,   1973  ),   pp,  30-35, 

Expenditutes^f^r  food   away   from  home  in 
the  United  States  mave  doubled   since  1960  with 
most  of   the   ohang^   due   to  higher  prices  a'n-d 
pofiilation  gt^wth.     However,    the  proportion 
(r   sales  ]/a s  been  increasing  at  places  with 
relatively  low  prices  per   transaction^  such  as 
refreshment  places,    cafeteirias,   and'\v;end ing 
machines   an d^  decreasing  at  restaurants, 
Americans   are  . eating  out  more  often  Ibut  not 
necessarilymeals. 

Food   Service,  Industry 

M,    B,    Burritt   and   I,    E,    Markham,      "The  Food 
Service   Industry:     Where  are  We  Headed?" 
Hospitality    (July,   1973),   pp,  R35-R43, 

There  was   a  9  percent   increase  in  sales 
in   the  public  segment  of   the   food   service  busi- 
ness  in   1972.      After  adjusting   for  price  in- 
creases  the  gain  .was   4  perceijt,   making  1972 
one  of   the  bergTVLn  receht  years.      Center  city 
restaurants   con tisjiue/to  have  serious  problems, 
forcing  many   old,    familiar  operations   to  close. 
Fast  'food   establishments   continue   strong  growth. 
Showing  the  gr eat e s t <  impr o v emen t  were  restaurants 
in   suburban  locations. 

Change  —  The  Pace  Q_uickens,    CHRAQ  ,   Vol,    12,   No,  1 
(May,  1971), 

"Change — The  Pac^  Quickens"   is   the  title 
given   to   the   entire  May   issue,   which   is  pri- 
marily  concerned  with  change   in   the   food  service 
industry.     Problems  discussed   in   several  articles 


ndi^ 
rjr t 


arjr  the  problems  restaurants   have  with  convenience 


foods,    food  service  in  "hospitals   and  labor 
productivity,    food   service   facilities,   and  ^ 
~"  employee  training  programs, 

Anthony  Downs.      "Market   Trends   in   Food  Service." 
CHRAQ,   Vol.  .10,   Not   2    (May^    1969),  -pp.  5-16. 

"The   Food  Service   Industry,    1971:^   Part   I,"   NRA  / 
Washington  Report    (May   lA ,    1973).  ^ 

In  the  faod   service   in.dustry   in   1971  food 
and  drink  sa^^s    to  talled  .  3  billion  which 

indicated   a  jump  of   7   percent   ffcom   1970  when 
sales   totaled   $41. A  bullion.  Commercial 
establishments   were  responsible   fp^r   $36.  6 
billion  or   83   percent   of   sales   and   70  percent 
\  of   the   pjurchases   of   food  ^an^   drink,      A  detailed 
breakdown   of   estimated   food  and   drink  sales 
and   purchases   is   given  for  .1971. 

♦ 

"The  Food   Service   Industry   1971:      Part   II."  ^ 
NRA  Washington^Report ,    (July   2^  197-3), 

Growth   in   the  ^commercial   feeding  group 
in   the   interval   1970-71   was   7,18  percent  ver^sus 
an   increase  of   5,12  percent   in  food   and  dr^nk 
sales   for   the'  n<^n -  commercial  g^'.oup.      The  most 
significant   trend   in   the   restaurant   area  is 
rapid   growth  of   operations  which  use  limited 
menu   fast   food   op'erating   techniques  but  employ, 
tj  dining  atmosphere   and  mer chandis  ing^  concepts  . 
Sales   data   and  percent   chan'ge   in   sales  arje 
depicted   for  many,  types  of   retail   food  o^utlets, 

Corrine  LeBovit,    "Fpod   Use  by   the   Food  Service 

Industry,"     NFS   142   ( Augus  t  ,  1  1 9  7  2  )  ,   pp.  '28^30., 


Th^e   food,  service   industry   used  an 
estimated   14   p ei;;.c eri t   o f '  th e  food   avai^1)le   for  , 
civilian   consumption   In   1969,.    The  proportion 
varied  from   5   percent-  for   the  dry   beans  and 
nuts   to   a  high  of   21  percent   for  fats   and  oils. 
These   estimates  were  based   on  data  obtained  in 
1969  USDA  Survey  of   the  Market   for  Food^-^Aw-av 
J_£Ovm_Home_ ,      Institutional  6utlet  which  were 
excluded  might   increase   food  ^-e'rvice  statistics 
by   one- third  ,  «  ' 

The   Survey   of   the  '>larket  f<^r  Food  AwVy 
from  Home   i's   probably  ^a  more  accurate  in.dicator 
of   the  proportion  of   commodities   ea*ten  aw^y 
from  homfe   than   tlfe  Household  Food  Consuirip tion 
Surveys  ,  •    Tt  m^asure^s^  foods  -supplied   to   the  ^ 
food   service   industry*  ^^^^'^^^ 


/ 

/ 


/ 


/ 
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Rosiyn  Willetft  .      "What   is  Happening   in  Food 

Service./'     FF   (October,   1969),   pp.    111-112,  114. 

*9  Th/e  food  service  industry   is  growing 

fasterythan  population.     Segments   of   the  i«n- 
dustry  ^^^wing  fastest  are  commercial  food 
services,    simplified  services  restaurants, 
hospitaels,   schools  and  colleges,   and  recreation 
markets.      Use  of   conven-ience  foods  have  permitted 
the  use  of  a  systems   approach  and  greater  e^^^e 
of  handling  through  better  packaging. 

M.   Gr   Van  Dress.      The  Food   Service  Industry:  Its 
Structure  and   Characteristics,   1966,   Ag .  Stat. 
Bull.    416,   ERS   USDA   (1968).  *  ^ 

Michael  Q'.    Van  Dress.     The  Food  Service  Industry: 

Type,  Quantity  and  Value  of  Foods  Used,  Ag .  Stat. 
Bull.    476,   ERS   USDA   (November,  1971). 

M..  G.    Van  Dress   and  William  H.    Freund.      Survey  of 

the  Market  of  Food  Away   from  Home,   USDA  ERS-197 
(May,  1967). 

Res^taurants  ' 

"Eating   and  Drinking  Place  Indus try--First  Half 
197  3."     TTatioh^  Restaurant  Ag^sociation 
Washington  Report   (August  27,1973). 

During   the  first  half  of   1973,    eating  and 
drinking  places   sales   expanded   11  percent  per 
year.      Prices/ of  food  away  from  home  were  up 
5  percent  due'  to  rapidly  rising  wholesale 
food   prices.      From  May   1972   to  May  1973   the  ♦/ 
'  -    number  -of   emplo_yees  in   eating  and  drinking 

places   increased  by  more   than   140,000.  ^ 

'Restaur  an  t^^I^TSii^.ry  :     A  Round  ,Tablej^Discussion  ,  " 
^^he  Wall  Streis^t^'granscr  ipt    (November   12  ,  1973). 

\   Five  Wall  S'treet  analysts  discuss  the 
-4u:af_i^tabil  ity  of   the  food   service  industry. 
Tire  value         food   spending  away  from  home  is 
30  percent  of  all   food   spending.      Four  types 
of   food  service  organizations  are* distinguished: 
fast"  food,    coffee  shops,   limit ed  menu  dinner 
houses,   and  a  miscellaneous   catchall  group. 
Fast' foods  are  the  ,  f  astes^t  ^rowin^  bec,ause  » 
new'  p'Toducts   and  new  marketing  techniques, 
anies  with  good  outlooks   for   the  futu*te 
exl>6t  in  each:  of  th^se  four  types. 
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Lester  C.   Satorius  and  Marguerite  C.  Burk. 
,  "Eating  Places   as  Marketers  of  Food  Products." 

^'SDA  Mktg.    Res.    Rept.    3    (1952),   118  pp. 

The  purpose  of   the  study  was   to  inve^igate 
the   role  of   eating  places  as  marketers  of  fo^oJ^-- 
products.      In   1948,   16  percent   of  civilian 
foo^  supply  of  the  U.S.   was  marketed  t-h-rough 
^^^i^g  places.     Many   small   r es t auran t s -buy 
supplies  at   retail  outlets   or  at  higher  wlvoie^^ 
sale  prices   than   retail  outlets.      Eating  places 
sell   food,    services,   and   the  use  of  capital 
and  charges   for  La^boj^and  capital  often  exceeds 
^  the  cost  of   food.      Efficiency   is  difficult  to 

measure  because   of  differing  amounts   of  services 
offered  at  different   types  of   eating  places. 
Meals   in   department   stores   and   liquor  stores 
^  tend   to  be   subsidized   by   the   proprietor  to 

attract   customers.     A  large  proportion  of 
meals,    59  percent,   was   served  by  18  percent   *  \ 
of   the  establishments   in  Minneapolis   in  1948. 
Actually   the  bulk  of    the   report  was   an  indepth 
case  study  of   the  eating  place   industry  in 
Minneapolis  with   the  expressed   hope  being  that 
the   results  would   encourage   further  research. 

Hayden  StoiTe   Inc.    The  Specialty   Restaurant  Industry 
(1973),  Vi9  pp.^^^^      ^  ^ 

^.  - 

^         overview  of   the   food   service  industry 
^  is  provided.     The  specialty   restaurant  industry 

is  growing  as   rapidly  a.s  GNP ,   making   it   one  of 
.    /  fastest   growing   sectors   of   the   food  service 

industry.     An   econometric   forecast   of  retail 
^ood   sales   shows   that   80  percent  of   the  change 
in  sales   can  be  predicted  with   the  l^llowing 
variables:     disposable  personal   incroTne,  the 
y  unemployment   rate;    r4t-iro:     cost  -of   eating  out 

to  cost  of   eating  at   home,    resident  population 
of  U.S. 

Gene  Yetter.      "Restaurant  Growth   Index--Part  I." 
FF  (September,    1973),   pp.  77-92. 

Using  1971  data   issued   by   the  National  • 
Restaurant  Association,   Fast   Food  adds  in- 
form^ation  gleaned   from  its   1973   survey  of  food 
service   operators   to  present   an   indepth  look 
at  nine  markets:     commercial,   retail,  leisure, 
business/ in dus try,    student,    transportation  , 
hotel -motel,   health,   and ^specialized  areas. 
,    Each  market   segment   is  outlined  with  trends, 
^      .  ^    a  menu  and  services  profile,   a  list  of  market 

^."^•-i  leaders,   plus   1971  NRA  sales  data. 
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E.   J.   Spar.     'Restaurant  Growth  Index — Part  II." 
FF  (September-,   1973),   pp.  124-152. 

Commercial  restaurant   sales  data  for 
particular  markets  have  been  collected   for  295 
me tropolitan^ areas.      Generally   the  wealthier 
a  community   the  higher  eating  and  drinking 
expenditures   as   a  proportion  of  all  food 
expenditures  were. 

D.      Fast  Food   .  ^ 

John  Farley.      "Why  Does  Brand  Loyalty  Vary  Across 
Products?"     Journal  of  Marketing  Research, 
Vol.    I,   No.    U    (November,   1964),   pp.  1-9. 

"Franchising:     What   it  Takes   to  Get  a  Piece  of  the 
Action."     Hospitality   (December,    1973),  pp. 
R27-R35. 


4;^  There   is   solid 'growth  potential   in-  food 

franchising.     The  i"cod   franchising  market  is 
^    relatively   undeveloped.     There  .are. only  30,000 
fast. food  restaurants   compared   to   220,000  gas 
stations.     Thumbnail  sketches  of   leading  fast' 
food   companies  are  provided   showing  how  fast 
the^  have  grown.      Companies  discuss ed  are  A&W 
Rootbeer,   Arby's,    Bonanza,   Burger  King,   Dun kin 
Donuts,   Hardees,  ^airy  Queen,    International  O 
House  of  Pancakes,   Kentucky   Fried  Chicken,  ( 
Lums ,   McDonalds,   Mister  Donut^   Mr.  Steak, 
Pizza  Hut,   and  Shakey's. 

Ronald   E.    Frank.      "Is  Braijd  Loyalty  a  Useful  Basis 
for  Marketing   Segmentation."     Journal  of 
Advertising  Research.,   Vol.-  UII,   No.    2,  (June, 
1967) ,   pp.  27-33. 

This  article   provides   a  comprehensive 
review  of  the  literature  on  brand  loyalty. 

R.    E.    Frank;      .   P.    Douglas  ;   arid   R.    E.  Polli. 

"Household   Correlates  of    'Brand  Loyalty'  for 
Grocery  Products."     JB,,   No.   41   (April;    19  68), 
pp.  237-245. 

Based  on  Stigler's   economics  of  information, 
seven  assumptions   for   brand  loyalty  are  made: 
(1)   one  would  expect  heavy  buyers   to  be  less 
brand   loyal   than  light  buyers;    (2)  high-income 
households   would   exhibit  more  brand  loyalty- 
faced  with  a  greater  opportunl'ty  cost  of 
time,  cost;    (3)    for  a  given   income  level,  large 
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families  would  be  less  brand  loyal;    (4)  higher 
than  average  level   of   car  ownership  might  be 
associated  with  less*  brand  loyalty,    car-  owner- 
ship  is  positively   correlated  with   the  number 
of  stores  in  which  one  does  business;    (5)  work- 
ing wives  will  tend  to  exhibit  a  greater  degree 
of  brand  loyalty;    (6)    housewives  with  relatively 
little  formal  education  may  be  more  brand  loyal; 
(7)   non-white  heads  mignit  be  more  brand  loyal 
than  whites,   because   there  is  a  relative 
absence  of  modern  chain  s.tores   in  non-white 
areas.      The  findings   do  not  consistently  support 
the  s-even  hypotheses.     While   the  direction  of 
the  effects  of  such  variables  as   family  size 
and  education   tend   to  be  consistent  with 
expectations,    the  absolute  Magnitude  of  the 
partial  correlation  coefficients-  is  small. 
Data  used   to   test   the  hypotheses  are  ba^ed  on 
data  generated  from  a  1961'  Chicago  Tribune 
consumer  panel. 

"Steph.e'n  C,   Michaelides,      "Profile  of   a  Giant,    A  &  W 

Rdotbeer  Inc:  In  Rootbeer  Veritas,"  Hospitality 
(September,   1973),   pp,  RA5-R70. 
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A  &  W  is  one  of   the   largest   food  franchise 
firm^with  about   2500  units,   1,100  mx^re  than 
McDonalds,      But   the  firm^was  badly  mismanaged. 
Consequently,    the   firm  sought   to  reorganize 
and   reshape  its   image   to  compete   in   the  fast  _ 
food  market.      The  profile   illustrates   how  food 
firms  must   change   to   keep  up  with  consumer 
demands   for   convenience,   menu  variety,    and  in- 
expensive cost. 


"Profile  of, a  Market,"     FF   (November,    19?0),   p,  95. 

Charles  I,   Vaughn,      "Survey  of   Fast  Food  Vraach is ing , " 
CHRAQ .  Vol,    II,   No,    3   (November,    1970),   pp , 
20^27. 


Huntley  Whitacre, 
Study  of   Change, " 


'The  Fast 
F-F  (May, 


^Food  Industry:  A 
1969) ,  pp,  70r76, 


E,'    Other  >oo^  Marketers 


Food  Systems  for  Today  and  Tomorrow,    ^  CJIRAQ ,   Vol,  JSf^ 


No,    1   (May,  1965) 


The  entire  volume  cont;,ains  articles*deal 
ing  with   trends  in ' the   food  service  industry 
such  as   the  use  of   convenience   foods  and  auto- 
mation,  .Some  of   the  articles   include:   J,    D,  ' 
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Le  Sure  and  J,    Terry  Radigan,  "Statistical 
Analysis   in   the  Hospitality  Fieldh     The  Need 
for  Basic  Research";   P,    R,   Broten,    "The  Food 
Service   Industry  1960-1980";   A,    C,  Avery, 
"Hum^n  Engineering  the  Institutional  Kitchen"; 
J.    E,   McDowell,    "Economics  of  Automatic  Food 
Vending";   and  J,   M,    Blosser,    "Efficiency  Foods 
for   the  Food   Service  Industry," 

Stephen  Keck.      "Recreation  Market,"     FT,^  Special 
Report   <Januar5^',    1973),   pp,  59-69, 


Food  service  operators   interviewed' by 
Fast  Food   expect  a  high  rate  of  growth  for 
\  recreation   facilities   throughout   the  country. 
Food  service  operators  are  cautious  because 
good  food   seldom  brings   customers   to  a 
particular  area,   but  quality   food  at. a  reason- 
able price  will   keep   them  coming  back, 

"Mobile   Cater ing  Survey,"     Vend    (September,  1973), 
pp,  ^7-41, 

^'Mobile   catering   retail   sales  went  up 
15-  percent  in  1972   to   top   $1  billion  and  served 
1,150,000  locations,     Nearly   80  percent  of 
those  responding   to   survey  own   their  own 
food  preparation  commissary.     There  is  rapid 
growth  Ithrough  new  operations.  Twenty-two 
percet^D^  of   the  respondents   started  their 
businesses  between.  1970 'and  1973, 

P,    J,    Pari^ott*      "Perspective  on   Challenges  in 

Airlin^e  Food   Service,"'    FT,    Vol,    23  (December, 
1969)  ,1  pp,  41-46, 

The   challenges   created  by   the  ^cope  of 
-  airline  operations,    the  high   cost  of  airline 
^  labor,-  and  shortage  of  basic   kitchen  skills 

N    have  forced  airlines   to  pioneer   in   the  use  of 
convenience  foods.      The  operation  of  an 
•  airport   kitchen   is   always  a  problem,  ^Food 

handlers  would  rather  work  closer   to  'the, end 
product  where   they   can   see  buyer  appreciation, 
^  The  solution  has  been  to  purchase  factory 

produced,   pre-cooked,    frozen   foods   of  high  ' 
quality  and   turn  kitchens   into   assembly  points. 


Psychological  Aspects  of  Eating  Out 

Graham  Campbell-Smith  I      "Marketing   the  Meal 
Experience.*^     CHRAQ ,   Vol.    11,   pp.  73-102. 

Food   choice   is   highly  personal,   a  matter 
of   individual  preferences,    family  customs, 
income,    living   conditions,   mood,  social 
occasion,    etc.     The  selection  of   an  establish- 
ment  in  which  to   eat  away   from  home  is  affected 
by  all  of   the  above  and   the'  establishment's 
accessibility.     Merchandising  the  meal  involves 
.sophisticated  application  of  marketing  principles. 
The  author  see-ks   to  define  the  meal  experience 
in  relation   to   the  five  human   senses  and  relate 
these   factors   to   the  various  markets,  institutions 
fast   food,    luxury,    entertainment,  etc. 

'"Design:     Man   in  His  Own  Image."  Hospitality 
April,   1972),   pp.  R21-R33. 

To   knov  design   is   to  understand  how  it 
affects   people.     Onl,y   then  does  one  begin  to 
appreciate  why  it*s   as'^much  a  part  of  the-*' 
ambience  one  wants   to   project   in  his  restaurant 
as   the  food  and  service.      Eating  6ut   should  be< 
a   total   sensual  exp^^rience.     Goo d^*^  design  adds 
to   the  drama  and  pleasure  of   enjoyi'ng  a  good 
meal.      But  a  restaurant  begins  with  its  menu. 
A  restaurant  should  not  be  designed  without 
•  knowing  what   the  menu   is   going  to  be. 

umer  Behavior 

Effect  of  Income' 

E.  W.    Bunkers  and  Willard  W.    Cochrane.  "On^the 

Income  Elasticity  of   Food  Services."     Rev  iew 
of   Economics   and  StatistijQg   39   (1957),  pp. 
211-217. 

F.  Bunting  and   C..Lefeovit.      "Percent  of  Income 

Spent  for  Food-Estimates  from  National  Income 
and  Household  Survey  Data."*  NFS  137  (August, 
1971) ,   pp.  22-28. 

Several  sources  of   data  .used   to  derive 
the  percentage  of  disp.osable  income  spent-  for 
food  are  compared  and   reasons   for  differences 
in  concep*t  and' procedure  are  examined.  Data 
from  different   sources  were  adjusted  for 
coTiyparabilify .     Percentages   calculated  from 
the  1960-61  Consumer   Expenditure  Survey  and 
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the  National  Income  Accounts  were  nea.rly  the 
same;   percentages   calculated   from  the  1955 
and   1965  Household   Food   ConsumoXlon  Surveys 
were  much  higher,      CES  dat^ar  a-re  more  repre- 
sentative of   a  medical  -^family,   while  NIA  data 
^re  useful   indicators   of   the  trends   for  the 
economy • 

M,    C,    Burk,      Food   Expenditures   by  Upper  Income 
Families;     An  Analysis  of   their  Changing 
Importance   in   the  Food  Market,   Ag ,  Exp, 

Station  Technical  Bulletin  2  69  (Minneapolis: 
University   of  Minnesota,  1969), 

M,    C,   Burk,      "Ramifications   of   the  Relationship 
Between   Income  and   Food,"     AJAE  (December, 
1958),   pp,  905-922, 

This   article   considers   concepts   tsO  ^b^ 
used  in   the  analysis   of   income  f ooxk^elation- 
ships  and  reviews   time  s  er  i  es  a-rfd   cr  o  s  s -s  ec  t  iona  1 
data  matching   these  concepts,      A  number  of  income 
elasticities   for   food  are  derived  and  examined 
for   comparability.     Major   f  indiag-s  Include 
(1)    the  relationships   of   qju^rtrtTty  measures  to 
real  income  have  no^'  ch^ang ed   between  1938 
and  1958;    (2)    the  level  of   fogd  marketing 
services   has  risen  significantly;   and  (3)  this 
change   in   the  level  of   food  marketing  services 
resulted   in  higher  post-war   levels  of  market 
value  of   all   food  *  consumed  and  has  contributed 
to  decreases   in  the  value  of   the  farm  , share, 

J,    S,    Dusenberry,      "Some  New  Income  Consumption 
Relationships   and  Their  Implications," 
Econometr ica.   Vol,    15*,   No,,    2   (1947)  ; 

Louis  Albert  Fourt,      Emp  irical  Income  Elasticities 
for^Food   and   its   Component  Values  Produced  by 
Farmers,   Manufacturers,   and  other  Marketing 
.     Agencies ,   1929-1956,     Unpublished  Ph,D,  thesis, 
University  of   Chicago,  1959, 

R^^O,    Hertmann,      An   Investigation  of  Differ  en  ces 
"  \  in  Income  Elasticities  of   Demand  for  Food  in 
Households  of  Differing  Sizes  and  Composition, 
unpublished  Master's  Thesis,   East  Lansing:  MSU, 
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W.  W.  Hicks  and  S.  R.  Johnson.  J^Quantity  and 
Quality  Components  of  Income  ElastiQities 
for  Food.*'  AJAE,  50  (December-,  1968),  pp 
1512-17.  .  '  . 


This   article   is   concerned  with  quantity 
and  quality  aspects  which  may  result   in   in^  m^*^ 
_     creased   food   expenditure.    'Quantity  and  quality 
are  both   treated  as   commodities   of  a  food 
expenditure  function.     Total  differentiation 
of  ,the  expenditure  function  with  some  manipulation 
allows   for   separation  into   the   two  component 
elasticities. 

\^  ^1 
H.    S.    HouthakWer .      "Ah   International  Comparison  of 
Household  Expenditure  Patterns,  Commemorating 
the  Centenary  of  Engel's  Law."     Econometr ica , 
Vol.    25,   No.    4   ((Vctober,   1957),   p.    53.  See 
Bylund ,   p.  180. 

D.    S.    Ironmonger.     /'A  Note  on,  the  Estimation  of 

Long-Run  Elasticities."     AJAE ,   Vol.    41,   No.  3 
(1959),   pp.  6^6-632. 

C.    E.    V.    Leser.      "Forms  of  Engel  Functions." 
Econometrica,    Vol. 31,   No. 4(1963). 


Richard  D.  Millican.  "A  Re-examination  of 
Laws  Using  BLS  Data  (19^60-61)."  JM  31 
pp.    18-21.  . 


Engel ' s 
No  .    4  , 


The  source  of   data   is   the   1960-61  Survey 
of   Consumer   Expenditures.      Four  assumptions 
were   tested  with   the  data   (1)    the  greater  the' 
income,    the  smaller   ttie'  percentage  of  outlay 
for   subsistence;    (2)    and'(3)    the  percentage 
outlay  for   clothing  and   shelter   is  approximately 
the  same  for   each   income  'level;   and   (4)    as  in-' 
come   increases,    the  percentage  outlay  for 
"sundries"  becomes   greater.      The  first  fchre'e* 
assumptions  were  supported  by   the  data.      For  \, 
the  fourth-  assumption  only   the   educated  showed 
an   increasing   income  elasticity  as   inc^atfie  rose. 
Food   away   from  home   combines   food   co^sump  tion 
and  recreation  and   tends   to  be  .elastic,  but 
gradually  regresses   toward  unity  at  ^igh  in- 
come levels . 
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H.   My^Ts;   R.   R.    Stanto^;   and  A.    F.  Haug. 
"Correlates  of  Buying  Behavior:     Social  Class 
Vs.    Income.  "     JM3^No.    4   (October,   1971),  ^ 
~-     S-15.  "  ^ 

This   study   p)inpar es'social  class  and 
income  as   corr el-Htes   of  buying  behavior  for 
a  variance  of   low-cost  packaged  goods.  About 
half  oj^  the  items   considered  were  beverages 
and'  f6ods.     The  objective  was   to  determine 
whether  social   class  or   income  best  explains 
which, products   are  found   in   the  home.  With 
a  few  exceptions   it  was   concluded   that  social 
class   is  basically   inferior   to   income  as 
correlate  of   buying  behavior   for   the  consumer 
f^^ackaged  goods.  - 

•C.   Purcell  and-,R.    Raunikar^^     "Quantity  Inc^e 
icities   for  Foods   by  Level  of  Income." 
AJAE   ,   Vol.    49   (December,   19  67),^.  ,1410-14. 

jlelative  changes  in   the  cj^maiid  for 
spe^pdfied     foods   or   food  gr  qtl'p  S/^n-^^he^n  i  ted 
Sjtates  depends   largely  on  J/fi e/r e s p o to  in- 
come.    Real   incpme  per  consudming  hoy-behold- 
is^ assumed   to   contjj^i-tre  ip<fr easing  over'  the 
course  of   time^-c  a  rat^  of   approj/imately  '  1  .-8 
percent  per  *^^ar.     The  purpO'Se--of ^  the  paper 
w;a^'^,to  devel^*p~^^ternat  ive/'f  unctional  forms 
relate  qitantity  of   i^ood  purchases  to 
^-tife"  I'eve'i  of  household  ifncome  and   to  develop 
a  classAf i^ation  of   foods  with  respect  to 
the  magnit4ide  and  the  form  of   the  response^  to 
income.    /Incom-e  elasticitj.es   are  high  for  ice 
cream,   beef,   lettuce,   milk,    tomatoes,  and 
citrus   fruits       Negative  quantity  income 
elastipities  were   found   for  cereal  products, 
sweet  potatoes   and   fats.     Leafy  vegetables  aad 
white  potatoes   showed  almost  no   response  to 
income  at  all   levels  of  income. 

G.   R.   Rockwell,   Jr^. .     "Income  and  Household  Size: 

Their  Effects   on  Food   Consump  tion . "  Marketing 
Research  Report  No.    340,   USDA  (June,  1959). 
See  By lund  ,   p .    17  6.  ' 

Thx)mas   T.    Semon.      "Family   Income  and  Spending 

Capacity."     JM,   Vol.    2.6,   N9 .    2   (April,  1962) 
•pp.  26-30. 
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Chester  R.   Wasson.      "Is  It   Time  to  Quit  Thinking 
-About  Income  Classes?"     JM,   Vor.-33,   No .  -2 
(April,   1969) ,   pp,  54-57/ 

Tabulations  of   the  BLS   1960-61  gurvey  of 
Consumer   Expendi  tur  es   show  clearly   that  the 
/V*        pattern  of  ^  expenditure  allocation  has  lit^tle 
relation   ta  income  level  and  that  'effective 
market  segmentation   is   primarily  a  result  of 
such  social  class   indicators   as  occupation 
and  other  measures   of   culture  like  region, 
locality,   and  stage   in   family   life  cycle.  ~ 
Whatever  validity   income  class ification  had 
was  due  to  a  rough  and  now  disappearing  corre- 
lation with  ^occupational. status .  Occupational 
status   is  more  important   to  market  segmentation 
than  income. 

B.      Psychological  Aspects 

James  A.   Bayton.      "Contributions  of  Psychology  to 
Microec(5nomic  Analysis  of   Consumer  Demand .  " 
AJAE,   Vol.  '45,   No.    5   (December,   1963),  pp. 
1430-1435. 

Psychology   can  make  contributions   to  the 
development  of  a  general   theory  of   consumer  . 
demand  for'all  food  products.      These  contri- 
butions will  be  in   the  area  of   concepts. or 
constructs   and  methodology .     Bayton's  thesis 
is   that   the  unifying  th^me  for  research  in 
micrpeconomic  demand; analysis   for   food  should 
be  perception.     He  concludes   that  such-^a' 
^  general  theory   cannot  be  constructed,  but 

must   await  intensive  and  comprehensive  research 
on   the  role  of  psycho  logical  factors   in  the 
system.  * 

W.   J.   Bilkey.      "Psychic^  Tensions  and  Purchasing 

Beliavior."     Journal"  of  Social  Psychology,  Vol. 
41   (1955),   pp.    247-257.     See  Bylund,   pp^.  134-135. 

D.    Dickens.      ''What  Homemakers  Believe  about  Food." 
ABS ,   Associat  ion*^f  Southern  Agricultural 
Wo|:kers--Proceedings   (1957),   p.    172.      Se^e.Bylund , 
pp.  141-142. 

J.    F.    Eng-el  and  M.    L.   Light.      "The  Role  o'f  Psycho-^ 
logical  Commitment   in  Consumer  Behavior:  An 
Evaluation  of   the  Theory^  of  C>Dgnitive  Dissonance.." 
in  F.   M.    Bass,   G.   W.    King  and  E.   A.  Pe^simer,^^ 
eds . ,   Applications   of ^  the  Sciences   in  Marketing  - 
Maiiagement  (New  York;     Vlliy ,   1968)  . 
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F.  Thomas  Jurster.      Consumer  Buying  Intentions  and 
'    Purchase  Probability.     NBER,   New  York,  1966, 

60  pp. 

M. G.,  Holmes  and  J.   D.    Shaffer.      "Some  Indications 

of  Homemakers  Knowledge  about  Food  Buying 
^        Inf  orm^-ipn .  "     Quarterly  Bulletin,  Micliigan 

^g"^i  cul  tur  al  Experiment  Station.  Vo'l.  41,  No. 
3  (February,  1959),  pp.  648-659.  See  B^lund, 
p.  81. 

R.    L.   Kohls  and  M.   B.   Minden.      "Getting  the  Attention 
of   the  Food  Consumer."     Indiana   (Purdue  University) 
<'    Agricultural   Experiment  Station,  Mimeo.    Ec.  152 
(November,    1957).      See  Bylund,   p.  82.' 

G.  Katona.      Psy cholcogical  Analysis  of  Economic 

Behavior   (New  York:   McGraw  Hill  Book  Co.,  1960). 

H.  B.    Scjiu^tz.      "Preference  Ratings  as  Predictors 

of  Food -Consumption . "     American  Psychologist, 
Vol.    12  11957),   p.   412.      See  Bylund,   p.  145. 


H.    G.    Schutz  and   F.    J.    Pilgrim.      "A  Field   Study  of 
Food  Monotony."     Psychological  Reports,  -Vol.  4, 
No.    4   (December,   1958),   pp.    5^59-565 .  See* 
By  lund  ^  p  .    1 4  5  . 

N.    Schwartz -and  D.    Foster.,     "Methods   for  Rating 
Quality  and  Intensity  of   the  Psychological 
Properties  of   Foods,"     FT,   Vol.    11  (September, 
1957) ,   pp.  15-20. 

A  general  discussion  of   the  psychological 
properties  of  foods,   dimensions  of  response  to 
"foods,   scales  of  evaluation   (nominal,  ordinal, 
interval,   and  rational)   and  different   types  of 
scales  are  presented.     Many  references  are* 
'ci fed . 

W.    I.    Smith  and'  S.    Ross.      "Note  on  Food  Aversions 

and"^  Bbdy  Build."     Psychological  Repof  ts ,   Vol.  4, 
No.    2   (June,   1958),   pp.   193-194.      See  By'lund, 
p.  13 

H.   Trier;   H..   Osp,  Smith  and  J..  Shaffer.  "Differences- 
in^Food  Buying  Attitudes  of  Housewives."  -  ^ 

'    Vol.   25   (July,   1960),  .pp.   66-69.  /  , 

Ralph  Westfall.  '  "Psychological  Factors   in  Pre- 
dict ing  .  Product  Choice."     JM,   Vol.    26,  No.   2  * 
(April,   1962) ,  pp.   34-40.  ,  '  '  - 


Socioeconomic  Aspects  •  " 

Marcus  Alexis.,     "Soma.  Negro-Whi  te  Dif  f  er  ences  .  in 
Gojisump  tion;.  "     American  Journal  6f  Economics 
and   Sociolo'^gy ,   Vol*    21   (Japua-ry,   1962),  pp. 
.  .'11-28.  '         *  '  , 

Thomas  M.   Brooke  .<     Consumer  Preferences   for  Selected 
.Types  of  Food  Pack^aging.  .  Rii .  D ;   Th  es  is  , 
Agricult,iiral  Economics,   Phe  Pennsylvania  St.ate 
Univer  s  itfy ,   Januar-y,   1961,  pp. 

/ 

The  objective  of   the  s^tudy  was   to  investigate 
relationships  between  con/um^rs'   reasons   for.  <' 
package  preferences  and  /socioeconomic  character- 
is.tics   of   consumers.     Tne  cfa£a   is  based  on  a 
survey  of   755  homemakets   in  Harrisburg^  Pa. 
Convenience  was-  the  main  reason  for  selecting 
one  type  of  packaging  over   another.     The  age  of 
the  homemaker   aMd   family  size  were  related  to 
the  emphasis  placed  on  obtaining  the  quantity 
most  suit  at)  le   to   the  family's  needs. 

M.    S.    Bryarf  and  M.   E.    Lowerib^rg.      "The  Father*3 

Influence  on  Young   Children's  Food  Preferences." 
Journal  of   the  Amej?ican  Dietetic  Association, 
"  V9I.    34,,   No.    1   (January,   1958),   pp.  30-35. 
See  By lund  ,   p.  141. 

*  *  ^> 

M  .    C  . Bu r  k I,    "Inf  luences   of  Economac  and  Social 

FactorS'on  U.S..   Food-  Consumption  (Minneapolis: 
'    >  Burg-ess   Publishing-*Co ,   1961),   135  pp. 

C.  "M.    Coughenour.      "Functiional  Aspects  of  Food* 
Consumption  Activity  ^nd  Family  Life  Cyo-le 
Stages."   ^Journal  of  Marriage  and   the  Family, 
Vol.    34   (November,   1972),   pp.    656-664\  , 

^  '"Parsdn^ian   theory  of>  t^e  m^jor  fuifction^l 

d  imelns  ion'S*  of   social  processes  —  adaptive,  go'al 
gratification,    integrative,   and' pattern 
maintainance   is  adapted  to  /the  descriptio-n  of 
the  process  within   the  'fa^mily  of  food  purchasing", 
meal  planning,   and  ropd  cons ump^ion .  Measures 
*of   the  first   three  dimensions  are  ^developed 
and  related'to   a  classif  ic^tio-n  of   families  by 
life  cycle  stage.      Data  were  obtained  from  a 
sample  of   over   4000  Homenrakei^s   in   7  southern. 
'   states.      Homemaker   activities   to   adapt  aitd 
integrate   the  desires  of   the  family  were  high- 
est  when   children  were  present   in   th^  family. 
Goal  satisfaction  with  fo-od  consumption*  was 
al§o  lowest  when  children  were  present. 
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Joan   C.    Courtless.      ''The  Effect   of   Consumer  Cre'dit 
on  food   Expenditures."     Family   Economi c  Review' 
(March,,  1971)  ,   pp  .  22-26-. 

There   is   concern   that   the  dietary  level 
of  U.S.    families   is  not  keep-ing  pace  with  in- 
creases  in  material  prosp<Srity.     The  proportion 
of   family   diets  meeting  the  1963  Recommended* 
National  Research   Council  actually  dropped 
10  percent   from  1955   to  1965.     The  hypothesis 
is   that   the- use  of   consumer   credit   is  cutting 
into  money  available  for   food.     Although  only 
one-eighth  of   the  families  surveyed  assumed 
ne^  debt  during   the  survey  year,   36  percent 
oK-J:he  families  making  d'^bt  payments  had  to 
mak^y  one  or  more  unplanned   cuts   in  living 
expenditures   to  meet  payments.      Food  spend- 
ing was   cited  most  Ir^equentl^y  as   the  area  in 
whichcutsweremade. 

^Claude  Dassule.      Effect  of  Occupa t iotiajl-Pr es t Ige 
Categories  on  Household.  Food  Expenditures  ,   M . 
Thesis,   Agricultural   Economics   and  Rural 
^    ^  Sociology,   The  Pennsylvania  State  University, 

'"^      March,  1968. 


The  hypothesis   tested  u$ing\J955  House-, 
hold  Food   Consrump  t'iojFi  Survey  Data  is  that  ^ 
a  given   level  of   pe{come ,   f  amil  ies   of  higher 
social   status   spend  differently  for   f  oo  cK  ^than 
those  of  *lo,wer   status.     Due   to'auto  co/relation, 
thete  is  no   s'^tatis  tically  s ign if acanx  '  di f  f  er ence 
in  mean. food  exp end i tur es ' be tween  f^mili^s  of 
different   social   status  wi th « the /same  income 
aadfamilysize.  ^ 


Dorothy  Dickins.atnd  Alvirda  Johrvston.      Childr  en  '  s 
-  Influence  on  Family  Food  g/drchase  Decisions, 

Mississippi  State  Univ . ,  <Ag .  Exp .  'Station 
•Bulletin  No.    671   (September,   1973').         '  \ 

Charles  Y.   Clock  and  Frances cO/* M.   Nicosia.  *  **Uses 

of  Sociology   in  Si:udying -^Consumption'  Behayior 
'    JM,   Vol.    28,   No.'^S   (July,   1964),   pp..  5i-54. 

\^     Ed  gar  do  Gonzalez-Villaf  aiie  .     The  Effect  of  Home- 
makers  Age,   Income,    Education  and  Physical 
Mobility  on   theAd option  of  New  Jood  Products. ^ 
M.   S Thesis,   Agricultural  Economics  and  Rural 
Sociology,. The  Pennsylvania "State  University , 
December, 1961.- 
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Rob^Vt  0.   Herrman.  ^  Households   So  clo  ecoTfom'j.c  and 

Demog^raphic  Character  is  tics   as  Deteimrnatf-iEs^of 


Food  Expenditure  Behavior 
Michigan  State  University 


Ph.D;   T*esis.,  1964, 


Robert  Lee  Jack. 
Branded  Food 


Decision  Stabilizatic/n  fox  Six 
Products   as   a'  Functio^  of  Home- 


makers  Perception  of  Quality  Dif f[erencesC 
Temporal  Variables,   and  Socioecoiyomic  Factors. ^ 
•  ^  .    Thesis  ,^  Agricultural   EconoiJics*  ^'nd  Rural 
Sociology,   The  Pennsylvania  Stati  l^iiiversity ^ 
December,.  1963.  .    j  ^ 

0;   Herrman.      "Interaction  'Effects  .and   the  > 
Analysis   of  Hquaeho Id • Food   Expenditures . " 
AJAE,   Vol.    49-  (Novemb^^r,    19.67), pp.  8"^l-832. 


This 
Hous  eho Id 


ar ticTle  is  'ba$ed 
Food  ".Consumption 


on  l§55  irSDA  ■ 
Sury>-ev  Data  and 
s.eeks'  to   discover   in'tirr  elatedness  among   the  - 
'iO' variables  which  are  usually  treated  as  in- 
dependent.    A  major  result  was   that ,  comb  inac- 
tions  of  variables  may  be  impor  ta^nt   i>^ . 
explaining  a  b^ha^-ior  pattern.      Far -example ,  ' 
income,   hpusehold  siz.e,   and  urbanj^zation 
partitions   are  importan^t  -in  an'alyzing   total  - 
expenditures  on  fo^od.      Food*  eatei^  aw^y  from 
home  may  be  best   explained, by  otKe^  variable 
combinations.      The  variables   considered,  are: 


/ 


Vari a  b 1 e  s 


.  1 
•  2 

'  3. 
4, 
5, 
'6, 
7. 
8, 
9. 

10. 


Income     .  ,  * 

Family  size     '  ^  > 
Urbanization  "  . 

Region  ^ 
Race  / 

Marital  status' 
Age*  of  hoinemaker 
Presence  of  children 
Education  of  homemaker 
Employment  of;  homemaker. 


-Herberf  Krugman.      "Th©  Le'arnihgyof  Consumer  Likes, 
Preferences,   and  Choices.^Xin  Appl  ica^tlo^ifs  o^f 
the  Sciences   in  Mar  ketiivjC  Management  ;   Basg .  - 

(New  YorkV  Wil^y,  ,1968) 


<^  King   and  Pessimfer 


Massy;   R.    Frank;   anUT.   Lodahl*  Purchasing 
Behavior   and  Personal  Attributes.    (PhiladeJLpJjia ; 
University  of  Pennsylvania  Press,  1968). 
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Jane  L.  Rees, 
Famili.es 


Tlfe 


Use  and  Meaning  of  Food  in 


with  Different  sT)cio-Ecoi^mic  Back- 


gr ounds .     Ph.D.    thesis , 
The  Pennsylvatiia  State 
1959.      122  pp. 


General  Home  Economics 
Univer's  ity  ,  January^/- 


In   the  selection  of   food,  consideration 
for  nutrition  and/or;  family  preference  seems 
to  be  of  paramount   importance   to  homemakers.  / 
Homemakers   in   the  upper   socio  economic   cat  ego r^ 
were  more  likely. to*"  consider  nutrition,  while 
./.-homemakers   in   the  lower/  categories   tended  to 
consider   family  preference.  Educatior/was 
,the  factor  most   likely  related  to  reasons  for 
t\e  select  ion   of   food.     Homemakers  wit^h  more 
eduk:ation   tended   to  use  a  greater  variety  and 
mo re  frozen  fruits/ and  vegetables.      The  develop- 
ment of   short   cu  ts'^was  mor  e  common  "among  upp  er 
status   categories   in  food   preparation  as  was 
the  emphasis   op  'aesthetic  aspects   of  meals. 


/ 


Richardstjn.     Socioeconomic  Factors  Associated 
Vith  Trying  New  Grocery  Projducts.     M.   S.    Thesis,  _ 
icultural  Economics   and  Rural  Sociology,  The 
^-ylvania  State  Un  iv^s  i  ty  ,   Septejnber,  1965, 
80  pp.  y 

D\    Shaffer.      "Con  trxfbut  ions  ^  of   Sociologists  and 
Cultural  Anthropologists,  to  Analysis   of  U.S. 

mand  for   Food.**     AJAE,   Vol.    45  '(Decetnber, 
19H)  y   pp.    1420-1429.  , 

major  contribution  of  sociologists 
^uj^tural  anthropologists   to  dema";^d  analysis 
contribution   to   the  understanding  of 
^uma^t"-4^^eraction ,   "group  membership,"   and  social 
pr o c e s se^'vii^iNj^ e   economist  usually  studies 

prices   and   commodities^.      He.  tends   to  take-—.  

t  a  s  t  e^       d  preferences  as   given,   rules  out 
Interdependent  utility  functions,   and  ignores 
grou^^member ship  .     However,    in  order   to  explaij 
predict,,  o^r   influence   demanci,,    it   is  valua^ 
to   understand   the  processes   inv(^lv edjjar^h a n g - 
ing  preferences  and  t h e^^ ii £  1  u e ii l e^^of   the  group 
in   cqnsumption  choices. 


Don  W.    Sauer.     The  Effects  of   Ecological  Areas  on 
the  Trying  of  New  Food  Products  with  Emphasis 
on  Certain  Social  Economic  Variables   and  Home- 
making  Activities.     M.   S.    Thesis,  Agricultural 
Economics   and  Rural  Sociology,   The  Pennsylvania 
State  University,   September,   1963,    81  pp. 
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H,    Shart'  and  P.   Mott,      '^Consumer  Decisions  in 

the  Metropolitan  Family."     JM,   Vol.   21,   No.  2 
(October,    1956),   pp.    149-156.      See   Bylund  , 
p.a32. 

David   Spaeth  and  JalneV  D.    Shaffer.      "Rela t ipnships 
of  Level  of   Installment  Payments   to  Family 
Characteristics   and  Approach   to   the   Food  Budget."  ' 
Quarterly   Buxxetin  of   the  Michigan  Ag  .  Expt. 
Station,  Vol.    41,   No.    3   (February,    1959).         *    .  ' 

Michael   C.   Varner.      Competition  Between  E^enditures 
for  Food   for  Home  Consumption  and  other  Budget 
^ategorie/s  at  Selected  Family  Life  Cycle  Stages. 

S.   Tiyesib,   Ag*.    Econ."  and  Rural  Sociology, 
Th'e^'^T^^nsy Ivania  State   University,    June  1973, 
144pp. 

The  purpose  of   this   study  was   to   identify  ( — ^ 
factors   that  determine  the  proportion  of  in- 
come spent   for   and  whose  variation  over  time 
may  cause_  changes   in   this  proportion.      The  / 
family  life  cycle   concept  was  relevant   to  the 
determination  of  variation   in  other-economic 
•factors   that  affect   food  consumption.  The 
hypothesis  was   that  a  high  rate  of  durable 
goods  purchased  by   a  ^young-empty  nest  stage 
household  did  not  aff'ect   its   expenditure  for 
food.     However,   high,  expenditure  and  reduced 
income  at   this   stage   did   show  food  consumption 
-  negatively.-    Also~"home  "food  prod"uction.  and 
its   effect  on   food   expenditures   varied  directly 
with  the  need   for   cost   savings  within   the  budget. 
.  Budget   strain  was   reflected  by   the  number  of 
expend iture  cat'egory  variables   found   to  have 
a  negative   effect  on  home   f-6od  consumption 
expend! tur  e . 
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Out  of  New  Patterns  of   Food  Consumption." 
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Health,   Vol.    65/  No.    9   (September,   1972),  pp. 
11^4-1198. 


Poverty  and  ignorance  are   the  major  reasons 
for   inadequate  die,ts.      In   the  U.S.,    it  has  been' 
impossible   to   eliminate  extreme  pove.rty,  educate 
consumers   to  be  sufficiently  nutrition  conscious, 
and  develop  realistic  guidelines   and  standards 
for  convenience   foods  and   snacks  who  s-e*  role  in 
our  diets   is  rapidl>^  changing.     The  major 
nutritional  prohlpm  with  eating  out   is  obesity. 
Because  restaurants   and  institutions  employ 
dietitians,  meals   eaten  away   from  home   tend  to 
'  be  very  nutritioos.      The  use  of   snacks   is  in- 
creasing rapidly  and   they  vary  widely   in  nutrient 
content . 

Ingrid  Hildegaard  and  Lest«r  Krueger..  "Are  There 
Customer  Type^?"  New  York:  Advertising  Re- 
search Foundation, 196A. 

E-  C.  Hoffman.  "Who  Responds  to  Premium  Offers?" 
FB,  Vol.  A,  No.  A  (April,  1956),  p.  16.  See 
Bylund     p  .    93  .  ^ 

F.    T.   Juster .     Anticipations   and  Purhcases:  An 
Analysis  of   Consumer  Behavio.r  (Princeton: 
NBER,   196A) ,   303  pp . 

This  book  is   concerned  mainly'  with  -demand 
for  consumer  durables.   .  It   is   referred   to  when 
considering  the   effect  durables  purchased  have 
on  food   consumption,   although  the  bo.ok  does  not 
explicitly   cover   the  subject. 

Phillip  Kotler.      "^Behavior  Models   for  Analj^zing 

Buyers."  JM,   Vol.   29,   No.    A    (October,   1>6^5)  ,  ' 
pp.   37-45.  •       . '  I 

Herbert   E.   Krugman.      "The  Learning  of  Consumer 
Preferences."     JM,   Vol.  26,   No.    2  (ApriT, 
' —  1962)  ,  pp.  31-33. 

Eleanor  Pao.      "Food  Patterns  of. the  Elderly . " ^Fg^ 
(December,   1971),  pp.  16-19. 


J 


,604 


T.  J. 


B.  L. 


Paul  . 
Vol.  6, 
By lund , 


"Is 
No  . 

p.-  1 


Schapker  # 
Shoppers. 
pp.  46-49. 


It  Reall^Impulse  Buying?"  f;b, 
2    (Ffi^uary,    1958),   p.   17.  See 


Patterns   of  Supermarket 
4    (October ,    1966) , 


"Behavior 
JM   30,  No 


This   article  is   based  on  a   series  of 
annual  studies   of  supermarket   shoppers,  con- 
ducted  since  1954  by  Burgoyne  Index,  Incorporated 
of   Cincinnati.      The  numb  er  of   supermarkets  are 
fewer  but-they   are  getting  larger.     The  number 
of   shopper's  patronizing  one  ^uperm;^  rket  for  all 
food  needs   has   declined.      Consumers   shop  more 
frequently,    readership   of   food-store  advertising 
has  been   increasing,   more  than   two-thirds  of 
the  volume  of   trading   stamps   is  handled  by 
supermarkets ,   and  very  few  shoppers  shop  ex- 
clusively  at  discount  supermarkets. 

J.    D.   Shaffer.      " ConsumeTj,,,.-a€r'''^^ad  Newspaper  Food 
Ads."  .  Michigan  Farm  Economics,   No.  197 
(June,    1959),    p.   2.      See  Bylund,   p.  84. 

H.   M,    Southworth.      "Implications   of   Changing  Patterns 
of   Consumption  Preferences,   and  Motivation." 
J^JAE^'  Vol.  -39,   No-.    5   (December,   1957),   pp.  "N.^ 
.    ,       1299-1309.      See  Bylund  ,   pp.  176-177. 

Hawkins  .Stern .    ."The  Significance  of  Impulse  Buying' 
Today."     JM,    (April,    1962),   pp.    59  62. 

Home  Food  Preservation 

Carlos   Campbell.      "Comme'rcial   Canning — What  Does 

the  Future  Hold?"     JM,   Vol.    26,   No.'  2  (April, 
,    1962) ,   pp.  44-47. 

II  ^ 

Food   Canning  by  U.S.   Rous  ejiolds  ,  "     FER,    Con^.  Food 

£con.    Res.    Divi;s:ion     ARS  .   USDA  .(Sept^ber, 
.1970).    ^  ^  —      ^  ^ 


Accor ding^^to  ^f^od   consump t ion  surveys 

condu^^-'by'^the  USDA,   only   34  perc^exi-t  ^ 
households   canned^an-y-^-i-ccjU^^r  home 
dur injg_^lA64-r--ctnirpaTid  wit-h  44  percent   in  1954. 
^^Relatively  more  farm  t*hart  rural  nonfarm  or' 
urban  hous  ehdl^V^dxd— caaning  .    HkiJLyl3  per^^e^i^t 
of  .urban  households   in  the  n  o  r  t  h  e  a  s^^"""lra^mi.ed 
*^  any  food,   25  percentin  tKe  nor thceftp^alT^l 
percent     in   the  south  and   27  p  ercen  t  in  the 
wes  t . 
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Corrine  LeBovit,      "U,S,    Families  Still, Preserve 

Foods  at'Home."     NFS.  140   (May,   1972),   pp.  27-28, 

Households   surveyed  by  USDA  in  1965-66 
canned   or   froze  a  little  over  a   tenth  of  the 
processed* fruits  and  vegetables   they  used. 
Farm   f^mil ies  used  a  much  higher  proportion 
of  home  preserved   food   than  urban  families. 
Comparisons  with  a   similar   survey  conducted 
in  1955  shows   that   the  proportion  of  all 
U.S.    households   canning  any   food  dropped  10 
percent   from  1954   to   1964,      Canning  at  home 
^   was  more  popular   than  freezing.      The  choice 
of   iten\s   for  home  processing  was  similar  to 
the   choices   of  purchased   canned   and  frozen 
i  tems . 

Ru tb^^lTeH^tr ojn .      "Home  Food  Preservation   in  U,S, 
Households,"     FER   (June,   1971),   pp,  12-15.' 


A  comparison  of   1965  and   1955  HFCS 
indicates  home  preservation  of   food  has 
probably   decreased.      The  proportion  of  house- 
holds doing  any   canning   decreased   from  44  to 
34  percent  and  percent a^e  of   households  freezing 
foods  has   increased*  from  19   to  24  percent.  In-" 
creases   in  th^  proportions  of   households  freezing 
foods  wer e^igr eat er'  for  urban  areas   than  the 
nation  as  "a  whole,* 
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^y^lty 


George  Brown,    ^lisTand  Loy al ty--Fac t  or  Fiction?**^ 
Advertising  A^e^XXIII   (June.  19,-   1952)^  pp. 
53-55. 


Ross   Cunningham,     "Brand  Loyalty--What ,  -Where, 

How  Much?"     Harvar-d  Business  Reyiew  XXXIV*,  No. 
1   (January-February,   1956),   PP«    116-128.  See 
Bylund ,   pp.  105-106, 

John\Farley,  -   "Brand  Loyalty   and   the  Economi cs, -of 
information  ,  "     JB'^^^VII  r'^o  ,  -  4   (October  , 
19"^^  ,   pp,    37O78I.  ^-  . 
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come groups  and  t-fe%lf  e-^c^e^ d£rcej:-^s  on  food. 
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on   food  due   to   lack  of  mobility   and   shop  at 
independent  stores.     One  main  conclusion  was 
that  a   "V  shaped"  distribution  of  prices 
exists.      Higher  prices  are  paid  by  low  and 
high   income  groups,   but   for. different  reasons, 

Guy  Black,      "Variations   in  Prices  Paid   for  Food  as^ 
Affected  by  Income  Level," ^  AJAE  34  (1952), 
pp,  52-66, 

Consumption  studies,    for  which  data  were 
,  collected  m  1935-36  and  in   1948,   show  that 
there  is  a   tendency   for  prices  paid  by  an  in- 
come group   to  be  higher   than  prices  paid  by 
lower   income  groups   and   less   than  prices  paid 
by  a  higher   income  group,   aside  from  the 
tendency   for  higher   income  groups   to  buy 
different  and,  more  expensive  foods. 

The  reason   for^studying  the  income  price 
gradient  is   to   explain   service  differences  and 
associated  price   changes  which  have  taken 
place   in  the  f ood^ mer chandis ing  industry, 

Hel^n  M.    Eklund,  "^"USDA  Domestic  Food  Programs," 
NFS,    Vol,,  129,    (August,   1969'),   pp,  26-29, 

USD A  commod  ity   contributions   to  needy 
families,   schools,   and  institutions   are  pre- 
sented.     Donations  represent   about   1  percent 
of  all  U,S,    civilian  food   consumption.  Effect 
of   food  stamp  program  was   low  in  relation  to 
total   food  spending,      0,6  percent   of  ail  food 
spending  was  done  with  food   stamps,  ^  > 

S,   J,   Hemistra,      "Food:     A  Special  Issue  in  Welfare 

Programs,"     NFS   1 3 1  ,( February ,   1970),   pp ,  25-29, 

Food  and  nutrition  rank  high  on   th^e  list 
of  welfare  -needs.      Income  supplements  are 
inefficient   in  raising  level   of   food  consumption 
of  the  poor.      To   eat   like  th^  rest  of  the 
^    .     country,   t h*fe--p^*ox_:wp u  1  d  need   ta  increase  foo^ 
spending  by   IS  per c.e7rrr^T4iis  ^uld  increase 
the  total  quantj.'t^  of   food  demairded  by  2-3  per- 
cent.     Expansion  of   food  , programs   is  n^e%ed 
until  broader  welfare  programs^are  initiated. 


J.   N.   Morgan.     ''The^Supply  of  Effort,    the  Measure- 
ment of  Well-Being,   and  the  Dynamics  of 
Improvement.^^     AER,   Vol.    558   (May,  1968), 
pp.  31-39. 

The  article   deals  with  labor  force 
participation   characteristics   by   in  come 
distribution.      The  lower  one's  wage,    the  more 
hours   the  family  head   and  the   family   as   a  whol 
work.     An  attempt   is  made  at  considering  non 
monetary  aspects   of   family  services.      The  aim 
of   the  author   is   to   call   for  a"  more  precise 
conceptyTrization  of  poverty   and  inequality  to 
formulate  a  policy   to   er;^inate  poverty. 
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ADDENDA 


^The  five  figures  that  conclude  this  report,  were  completed  after 
the/original  papery  had^-^o^jto  press.    The  first  figure  (Figure  5) 
accompanies  the  secti^ti^in  Dr.  Powers'  paper  entitled  "The  Impact  ""of" 
Productivity ^jajr-tfie^eryice  Restaurant."    The  fol^lowing  four  figures 
'(Figures  1  through^)  accompany  the  section  in  Dr.  Smith's  paper 
entitled  "F^od  Expenditures  as  a  Propor£i^on  of  Family  Income  by.  Income 


Cl^fi:^and  Family  Size." 
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f'igure  5.  W9,ges,  Ch^ck  Avefage^  and  Total  Covers, 
-jn-Three  Food  Service  Operations. 


